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The Fatigue of Cast Iron 


The development of various types of alloy cast 
iron for engine crankshafts, especially for auto- 
mobile engines, raises again the question of the 
failure of cast iron in fatigue, for the crank- 
shaft is perhaps the outstanding engineering 
illustration of material subjected to an alternat- 
It is 
well known that under such conditions all metals 


ing stress of a constantly recurring kind. 


fail at stresses well below the ordinary limit of 


failure in tension. The extent of the fatigue 
stress which will just not produce failure after 
millions of alternatives is known as the endur- 
ance limit, a figure which can only be obtained 
after tedious werk. With many metals it bears 
a fairly close relation to the tensile strength, 
but 
The 


American and German work suggests that cast 


varying, of course, from metal to metal. 


ratio is known as the endurance ratio. 
iron behaves much like other metals in that the 
endurance limit goes up as the tensile strength 
goes up, and the ratio itself is higher in cast iron 
than in many other metals. When the service 
conditions involve corrosion the fatigue limit is 
greatly lowered, and, in fact, it is probable that 
all fatigue failures, which are, of course, tested 
in air, are partly chemical, just as the abrasive 
wear of automobile cylinders has been shown to 
partly to 
corrosion. 


and due 


in 


be chemical origin, 


Comparatively little work has been done in 
this country on the fatigue of cast iron, although 
much of the most valuable work on the subject 
in general has been done in British laboratories, 
especially the National 
while the early work of Prof. Haigh paved the 


Physical Laboratory, 
way for the systematic work on corrosion fatigue 
of McAdam in America. The work done by Prot. 
Bacon and Mr. Caswell on chilled rolls in South 
Wales is well known. The question is of such 
importance, however, in relation to new develop- 
ments, that further work is bound to take place, 
and it will be fairly safe to predict that the more 
cast to steel the 
nearly will the fatigue relationships approximate 


iron is made resemble more 


to those of steel. 


Politics and the Technician 
We have noticed an increasing tendency to 


advocate that technical and scientific societies 
and professional institutes should, where occa- 
sion demands, make efforts to influence political 
proposals. A case in point is a discussion which 
took the of the 
Institute of Fuel on the conduct of the Elec- 


tricity Grid scheme. 


recently place under 


Mature consideration of 
the subject reveals that before any such scheme 
was started, electrical engineers must have been 
consulted and, moreover, these experts were in 
all probability prominent members of an appro- 
priate technical institute. If matters have not 
turned out just as well as one would have liked, 
it is not for the technician to interfere until he 
is asked, as it is definitely unprofessional, whilst 
mass interference by scientific and technical 
hodies is merely a concrete postulation of their 
own lack of capacity as engineers or specialists 
taken as a whole. 

The technician's criticism may not be against 
hut the 
handling of a scheme, but surely this or similar 


his own colleagues, against financial 
aspects are merely a corollary of the technical 


advice tendered. If professional bodies are to 
retain the respect, and even the admiration, of 
the public, including the politicians, they must 
at all enter this 
particular arena until they are asked. In this 
connection, it is interesting to note that under 
the Italian Fascist régimé, 


costs restrain any desire to 


whilst industry is to 
he represented in matters political by both owners 
of factories and their employees, the technicians 
associated with manufacturing processes are to 
have their representation in association with the 
medical and the 
Inasmuch as one essays to keep polities away 


and legal professions, arts. 
from the domestic hearth, an equally strenuous 
effort should be made to eliminate the subject 
from technical and scientific societies, because 
in the last analysis it will be found that polities, 
at its best, is a purely personal matter. 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. | 

Sand-blasting Problems 
To the Editor of THe Founpry TrapE JOURNAL. 

Sir,—The interesting discussion published in 
your issue of February 21, on Mr. J. T. Gray’s 
Paper, “Some Aspects of Plant Lay-out and 
Production,” deals, among other subjects, with 
a number of sand-blasting problems, on which 
further comment may perhaps be of interest. 

(1) Variation of efficiency, with angle at which 
grains of abrasive hit the work. 

If efficiency be defined so as to be proportional 
to the amount of material removed in unit time 
from the article treated—constant air pressure 
and consumption, and most efficient abrasive flow 
rate, being maintained—then the above varia- 
tion depends not only on the abrasive in use, 
but on the material being treated. 

When blasting steel sheet with angular steel 
grit, the efficiency will increase as the line of 
impact is made more oblique to the surface 
treated—at any rate, between the angles of 90 
and 30 deg. 

With grey cast iron and angular steel grit, 
maximum efficiency is obtained with an impact 
angle of about 50 deg. With round steel shot 
and cast iron, this angle is about 60 deg. 

It does not necessarily follow that efficient sand 
blasting, so defined, gives the results needed for 
vitreous enamelling. Visual examination under 
the microscope of cross-section of surfaces pre- 
pared by direct and oblique blasting shows, 
however, but little difference between the two 
cases. 

(2) Effect of type of abrasive on efficiency. 
Taking efficiency as above defined, careful experi- 
ments show the following results at a receiver 
air pressure of 40 lbs. per sq. in. 

Steel grits drop considerably in efficiency with 
use. Flint grits maintain efficiency, but pul- 
verise rapidly, with consequent change in type 
of surface. In regard to the low efficiency ot 
the new 12’s steel grit, the sample tested showed 
a large proportion of rounded surface, 1.¢., the 
abrasive acted as a mixture of steel shot and 
grit, and the former, particularly on steel, is 
inefficient. I should like to suggest to the abra- 
sive manufacturers, that large steel grit should 
be made from larger shot than is at present 
the case. 

(3) Abrasive Cleaning.—Adequate sieving 1s 
available, and used, to deal with oversize 
material. With regard to undersize material, a 
mixture of 30 Ibs. of 30’s steel grit, and 15 lbs. 
of silica and iron dust (passing 90’s mesh) was 
passed in one minute through a small English 
abrasive cleaner, the air flowing being 250 
cub. ft. per min. After treatment, there was 
1.02 lbs. of dust mixed with the cleaned abrasive. 
This was found to be almost entirely iron dust 
measuring approximately 0.1 to 0.2 m/m. 

If W, = amount of dust in mixture —_ treatment, 
alter 


the efficiency may be defined as had ad x 100 per cent. 
1 

In the case above, this = 93 per cent. for 
the dust as a whole, and 99 per cent. if silica 
dust. only is considered. 

It would be interesting to know if the 
American separator of which Mr. Rosenberger 
spoke is appreciably more efficient. 

(4) Abrasive Recovery.—Small though useful 
abrasive is not infrequently sucked away with 
the fine dust; as, for instance, in small cabinets, 
where, if the air flow is adequate to maintain 
good visibility, the velocity is such that lighter 
particles of abrasive will be carried to the outlet, 
and so to the dust extraction plant. This loss 
is efficiently prevented by a properly proportioned 
catcher, which can be designed if necessary to 
collect a high proportion, say, 80 per cent., of 
usable small silica abrasive. With metallic 
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abrasives, very high efficiencies of collection are 
readily obtainable. 

(5) Distortion when De-Enamelling Steel 
Sheets.—The following is suggested as the basic 
reason for this trouble. After enamelling, and 


when cold, the steel is probably internally 
stressed. If, in de-enamelling, an appreciable 


amount of the steel surface is removed, the 
internal stresses wili be unbalanced and distortion 
will result. Careful work and an avoidance of 
local overblasting is therefore necessary to 
minimise this, and if high pressure is used, then, 
as Mr. Rosenberger tells us has been proved in 
America, a quick moving distant nozzle, and fine 
abrasive are also necessary.—Yours, etc., 
F. W. 
Vulcan Works, 
Blackfriars Road, Manchester. 
March 12, 1935. 


The Earliest Casting and the Earliest Founding 

To the Editor of Tuk Founpry TrapE JourRNAL. 

Sir,—The interesting inquiry ‘raised by Mr. 
Williams with reference to the earliest casting 
opens up other valuable lines of investigation. 
For example, at what period did founders begin 
to organise themselves for mutual protection and 
development ? 

It appears to be reasonable to assume that 
the making of some types of castings was a 
feature in the corporate life of the boroughs 
of this country in the 14th century, though at 
that period the ‘‘ mysterie’’ was probably car- 
ried on by the smiths, ironmongers, armourers 
and braziers, or some other members of the 
Metalworkers’ Guilds. 

In the early 15th century (1424) founders were 
admitted to membership of the Merchants’ Guild 
in Shrewsbury, and in 1490 the Merchants’ Guild 
in Chester admitted ‘‘ ffounders.”’ 

Metalworkers’ Guilds existed in the period 
1495-1550 in at least a dozen English boroughs, 
and from further records of bell founders at 
Reading and Shrewsbury (1515) it is believable 
that castings were produced regularly during 
that period. 

In general, the Merchants’ Guilds preceded the 
purely Craft Guilds, but ‘‘ adulterine ” guilds 
often admitted artizan groups for the mainten- 
ance of fair trading and ‘to the extripation of 
uncunning deceivers of the people.” 

The organisation of founding as a separate in- 
dustry must have followed after a considerable 
interval, for as late as 1631 the founders of 
London failed in an application to be permitted 
bind and make free apprentices to found- 
ing as a separate crait. 

The writer would welcome information as to 
recorded instances of founders operating in the 
corporate life of this country earlier than the 
preceding dates.—Yours, etc., 

J. E. Cooke. 

1, Derbyshire Crescent, 

Stretford, Manchester. 
March 16, 1935. 


Soviet Experimental Plant for Elimination of Blast 
Furnace 

The first experimental plant in the Soviet Union 
for the direct reduction of iron from ore without 
blast-furnace smelting has been put into operation 
in Ivanovo. Ordinary sponge iron for the manufac- 
ture of high-quality steel and also special sponge 
iron for electric steel and chemical purposes will be 
obtained in this plant by a new method suggested 
by the Russian engineer Trautman. Any pulverised 
iron ore can serve as raw material and low-grade 
coal or peat can serve as fuel. It is expected that 
the Ivanovo plant will produce several hundred tons 
of sponge iron this year. Experiments are also being 
made on the production of iron from titano-magne- 
tite ores. These experiments are considered of great 
importance. since attempts to smelt  titano- 
magnetites in blast furnaces have hitherto been un- 
successful. If the experiments are successful. the 
country will also be provided with valuable supplies 
of titanium and vanadium which will be obtained 
during the process of refining the sponge iron. 


Marcu 21, 1935 


Random Shots 


The Editor tells me that one of his staff. 
speaking on behalf of the Journal, recently had 
occasion to ring up a complete stranger. On 
announcing himself, in a fine mellow baritone, as 
the ‘“‘ Foundry Trade Journal,’’ the embodied 
spirit, as it were, of the whole organisation, his 
self-introduction somehow miscarried. It may 
have been his adenoids, it may have been the 
fault of some haughty damsel at the Telephone 
Exchange, it may have been that he had tailed 
to understand Lesson Four in his ‘‘ Elocution in 
Twelve Easy Lessons,’’ but the fact remains that 
the man at the other end got him wrong. The 
man said: ‘‘Kr?’? whereupon the Founpry 
Trape JovrnaL gathered itself together and 
bellowed (see line above). This time the man 
replied ‘ Oh, the Family Trade Journal!” 

* * * 


The Family Trade Journal. It sounds well. 
There is a ‘‘ Home Whispers ”’ note about the 
title (a practical magazine for Daddie, Mummie 
and the Kiddies, with a beautiful free pattern 
given away each week. Aunt Hetty will deal 
with Affairs of the Heart—and_ so forth). 
Perhaps, after all, as I said to the Editor, we 
have concentrated too much on the sordid details 
of foundry practice. Perhaps we have foolishly 
ignored the Big Things in life. We have been 
too starkly matter-of-fact, overlooking the home 
life of our readers. 1 suggested that as a start 
we might have a page for the little ones. Next 
week, perhaps, we might deal with spring blooms 
(not blooms for spring steel, of course). An 
Easter Hiking Number might go down well. The 
Editor, however, refused to consider the matter. 
He even turned down my proposal to change the 
front cover of the Journal. [ know a charming 
picture, ‘‘ The Old Folks at Home,’ which would 
be the very thing. 

* * * 

I have been trying to sell our old dinner gong 
to Lord Trenchard, but he would not have it. 
He has got one already, apparently. Those of us 
who dash along at 30.05 m.p.h. will probably be 
hearing it soon. ‘‘ Marksman ’’ is interested in 
the composition of these gongs. It is said that 
one research station has been asked to carry out 
experiments to determine which particular alloy 
will give the most resonant boom with the least 
amount of police wristwork. As gongs are sup- 
posed to be of Oriental origin the question is 
raised as to whether they will be imported. 
Efforts are being made to ensure that they will 
he British made—and cast, at that. 

* * * 

One morning a moulder, carrying a bag of 
tools, presented himself at the office of a large 
foundry, asking for a job. The manager ques- 
tioned him, and then asked for ‘ character.” 
The moulder replied that he had not brought any 
characters *’ with him, but he thought some of 
the foremen in the foundry would know him and 
zive him one. The manager said “ All right. Go 
into the foundry and see if you know any of the 
foremen.’’ <A few minutes later the moulder 
came back. The manager looked up and said 
** Well, will they give vou a character?’’ The 
man said ‘‘ Ave, but thev’ve given me thine too, 
and T want me tool kit back. I’m goin’.”’ 

MARKSMAN. 


Hydrogen Decarburisation of Cast Iron 

According to investigations by W. Bavxton, W. 
von KRONENFELS and H. GurHMANn, described in a 
Paper in ‘‘ Stahl und Eisen,’’ the velocity of decar- 
burising both white and grey cast iron increases 
with the rate of flow of the hydrogen and with the 
temperature up to 950 deg. Below this temperature 
the velocity was found to decrease owing to the 
decomposition of methane and the reabsorption of 
the carbon by iron. Grey cast iron undergoes a 
higher degree of carburisation than white, a result 
in opposition to the accepted view of the ultimate 
stability of the iron-graphite system. 
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Recent Advances 


FOUNDRY TRADE JOURNAL 


in the Founding 


of Aluminium Alloys’ 
By |. G. SLATER, M.Sc., Ph.D. 


The alloys of aluminium, their production, 
properties and uses, appear to receive as much, 
if not more, attention than any of the other 
non-ferrous alloy systems. Reference to the pub- 
lished literature certainly substantiates this view, 
and a rough calculation, based on the number 
of abstracts published from time to time, indi- 
cates that at least three Papers of more than 
passing interest on aluminium alloys are 
averaged per day. Fortunately for the technical 
reader, the majority of these publications dupli- 
cate in detail much of the matter of funda- 
mental importance which has already been pub- 


lished. They may serve a useful purpose, how- 
ever, in collating and bringing to light various 


aspects which may escape general notice. 


Virgin Aluminium 

Probably the most striking advance from the 
users’ point of view in the production of virgin 
aluminium has been developments in the manu- 
facture of aluminium of very high purity. The 
full field of usefulness of these materials has 
not yet been completely explored or exploited, 
but evidence as to their special application for 
use in corrosive environments is already indi- 
cated. 

There are now available brands of virgin alumi- 
nium having a purity of up to 99.9 per cent. Al 
which can be produced by the exercise of due 
care in the bauxite refining processes and smelt- 
ing operations of the normal commercial methods 
generally used. Great care will be required in 
handling these very pure materials in order to 
prevent contamination by impurities on melting. 


Aluminium Alloys 
Reference to a very useful list of aluminium 
alloys contained in Zeerleder’s recently published 


able. Reference to the properties of these alloys 
which, in very many cases show close similarity, 
suggests the need for the application of some 
form of rationalisation in the matter. On the 
face of things, the lot of the person who wishes 
to choose an alloy for any particular purpose is 
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degree. The application of heat-treatment in 
this manner is certainly one of the most out- 
standing technical developments in the alumi- 
nium industry during recent years, and has done 
much to extend the sphere of usefulness of 
aluminium alloys. Simultaneously with the com- 
mercial development of these alloys, investiga- 
tions of a more fundamental nature on the con- 
stitution and factors involved in heat-treatment 
have very materially aided in the more rapid 
evolution of useful alloys. The work of the 
National Physical Laboratory and the Bureau of 
Standards is to be specially mentioned in this 
connection. 

Time permits discussion of only a few of the 


TABLE II.—Properties of 12 per cent Si-Al Related to Purity. 


| 


After 26 weeks 
exposure to 
Properties as-cast. 34 per cent. 
salt spray. 
Alloy composition. —- 
Yield. Ultimate. | Elongation. Per cent. 

Tons per Tons per | Percent. change in ulti- 

sq. in. sq. in. in 2 in. mate strength. 
High purity 12 per cent. Si-Al oa 6.9 15 4.1 = 
Low purity 12 per cent. Si-Al_.. _ sa 13.8 1.2 —62 
Commercial 12 per cent. Si-Al 7.8 15.2 1.8 —24 
12 per cent. Si-Al, high Ni (0.49 per cent. ) : 15.6 4.0 15 
12 per cent. Si-Al, high Fe (3.15 per cent.) 8.7 0 1.0 10 
12 per cent. Si-Al, high Zn (1.29 per cent.) 6.7 14.7 4.2 19 
12 per cent. Si-Al, high Cu (1.19 per cent.) 8.2 [7.7 3.5 26 
12 per cent. Si-Al, high Sn (0.46 itd cent. +) 6.7 13.1 2.6 30 
5 per cent. Si- Al 5.8 13.3 4.6 22 
2 per cent. Cu, 2 per cent. ‘Si 6.2 13.6 4.5 — 3% 
2 per cent. Cu, 5 5 per cent. Si ‘ 8.7 16.8 2.8 -31 
4 per cent. Cu, 2 per cent. Si, 4 per cent. ‘Ni 9.1 14.6 2.0 —58 
High purity, 8 per cent. Cu, 3 per cent. Si “| 8.7 13.0 1.5 -69 
Commercial 8 per cent. Cu, 3 per cent. Si val 12.6 16.6 1.1 72 


indeed not a happy one. The censorship of the 
purchase department, no doubt, greatly assists 
the practical man in his choice. Two factors 
which have contributed in large measure to this 
state of affairs are the relative ease in which 
aluminium alloys may be prepared and the many 
complexities involved in proving the serviceable 


TaBLe I.—Properties of Aluminium Alloys. 


| Oe | | Fatigue | 
ield. | mate. | | Hard- range.* | Con- 
Name. omposition. ons per s per| i : | ness. |Tons per| dition. 
| sq. in. 
| sq. in. | Sq. in. 
Alpax (modified) 12 percent. Si .. 5.5 11.5 10 | 60 | 2.8 | Sand 
» - | (hi 
| 7.5 | 14.0 12 70 | a Chill 
(as- 12 per cent. Si, O. per cent. Mg. | | 3 60 4.1 | Sand 
cast) 0.45 per cent. Mn 8. 4 2 75 =| 6.4 | Chill 
Silumin Gamma tem- | 12 per cent. Si, 0.3 per cent. Mg, | 7.8 12.0 | 5 | 70 =| 4.1 Sand 
pered (150 deg. C. : 0.45 per cent. Mn | 11.5 16.0 | 2 85 | 6.4 | Chill 
20 hrs.) | | 
Silumin Gamma age- | 12 per cent. Si, 0.3 per cent. Mg. 12 16.5 2.5 | 90 | 5.4 Sand 
hardened (510 deg. 0.45 per cent. Mn 14.5 17.5 1.0) 9 | 7.0 Chill 
C.: 3 hre.; 150 | | 
deg. C.: | 
Kupfe =-Biunin 12 per cent. Si, 0.8 per cent. Cu, 6.0 11.5 | 4 | os | 38 | Sand 
0.3 per cent. Mn 8.0 (80 5.8 | Chill 
Birmasil special | 11 per cent. Si, 3 per cent. Ni 7.0 12.5 | 3 60 Sand 
8.5 17.5 | 4.5 75 Chill 
Alusil 20 per cent. Si, 1 per cent. Cu, | — | 9.0 | 1 85 | Chill 
0.7 per cent. Fe | | 
Supes- Kolbenle. 20 per cent. Si, 5 per cent. Cu,| — | 9.5 | 0.5| 115 | - | ‘hill 
| 


2 per cent. Mn, 7 per cent. Fe 


* Basis 20,000,000 reversals. 


hook, ‘‘ Technologie des Aluminiums and seiner 
Leichtlegierungen,”’ indicate that well over 200 
alloy compositions have been recorded, most of 
which are described by a registered name or 
specification number. This list, together with 
quite a few others which have escaped notice at 
the time of compilation, is indeed truly formid- 


* A Paper read before the London Branch of the Institute of 
British Foundrymen, Mr. A. 8. Beech presiding. 


values of the alloys. A less technical aspect is 
the patent situation. With the course of time, 
as more fundamental and technical data are 
compiled, the problem will undoubtedly find its 
own solution. 

Many of the more recent developments in 
aluminium alloys concern alloy compositions 
which are amenable to heat-treatment whereby 
their properties may be enhanced in varying 


alloys which may be classed as recent develop- 
ments. The eutectic 12 per cent. silicon alloy 
is noted for its excellent casting properties and 
its resistance to corrosion, but, however, has a 
relatively low fatigue strength. Attempts to 
improve this property have led to the develop- 
ment of a Kupfer-Silumin containing 0.8 per 
cent. copper and subsequently the composition 
of this alloy has been further modified by the 
addition of 0.3 per cent. manganese: In 1932, 
the heat-treatable Silumin alloys were placed on 
the market, and are now well known in this 
country as Alpax, Beta and Gamma. The pro- 
perties of these alloys, together with two of 
higher-silicon content, are summarised in 
Table I. 

In a recent Paper by Dix and Bowman’ it is 
stated that only six aluminium alloys enjoy more 
than passing use in the U.S.A. for the produc- 
tion of die castings. The authors have studied 
the effect of composition, particularly as regards 
the effect of impurities in the 12 per cent. Si-Al 
alloy, on mechanical properties and corrosion 
resistance. Some of their results are embodied 
in Table II. 

The mechanical properties in the ‘“ as-cast ”’ 
condition of the alloys listed, show an interest- 
ing comparison. The marked superiority of the 
12 per cent. Si-Al alloy of high purity in resist- 
ing corrosion is very definite, and the influence 
of the various added impurities, especially tin 
and copper, in very substantially increasing the 
rate of corrosion is to be noted. No significant 
change in mechanical properties was found be- 
tween 12 weeks and 46 weeks’ ageing at room 
temperature. Exposure to steam or to paraffin 
at 100 deg. C. resulted in a small change only 
in ultimate strength. Growth tests confirmed 
the previous common belief that the dimensional 
changes under either dry or wet conditions at 
100 deg. C. are too small to be of practical 
importance. 

The two most important hardening constitu- 
ents in aluminium alloys are the intermetallic 


1 E. H. Dix and J. J. Bowman. ‘* The Effect of Composition 


on the Mechanical Properties and Corrosion Resistance of some 
Aluminium Alloy Die 
A.1.M.M.E., October, 1934. 
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compounds Mg,Si and CuAl,. The presence of 
either of these in an aluminium alloy is capable 
of conferring enhanced properties in the alloy 
after suitable heat-treatment. A typical example 
of an alloy type containing Mg,Si is ‘‘ Aldrey,”’ 
which has an approximate composition of 0.6 per 
cent. Mg, 0.6 per cent. Mn and 1.0 per cent. Si. 
‘* Lautal,’’ which contains 4.7 per cent. Cu, 0.5 
per cent. Mn and 1.5 per cent. Si, depends upon 
the presence of CuAl, for its heat-treatability. 
Other alloys, such as Duralumin, alloy, 
R.R. 56, R.R. 59, ete., contain both hardening 
constituents. A very large number of alumi- 
nium alloys belong to these types, and their 
numbers are being ever increased by further 
modifications in specific composition. 

The addition of titanium to aluminium alloys 
has proved to be of considerable value, because 
of the marked grain refinement so produced. 
This element is added to a number of alloys, 
including the R.R. series. In the Al-Cu alloys, 
the addition of a small amount of titanium re- 
duces the time required for heat-treatment. A 
composition of Cu 4.5 per cent. and Ti 0.4 per 
cent. is finding extensive use, and after heat- 
treatment tensile values of 19 tons per sq. in. 
with 6 per cent. elongation may be obtained. 
Cerium may also be used as a grain refiner, and 
it is included in the ‘‘ Ceralumin ”’ alloys, which 
contain the CuAl, and Mg,Si and other inter- 
metallic compounds which render them heat- 
treatable. Cerium is also stated to allow the use 
of higher iron contents, with their beneficial 
mechanical effect, and at the same time sup- 
presses the formation of the brittle Al-Fe con- 
stituent. 

Of the several other alloy types, there may be 
mentioned aluminium-silicon alloys of lower sili- 
can content containing additions of magnesium 
and manganese, such as Si 4 per cent., Mg | per 
cent. and Mn 1 per cent. The Al-Mg alloys 
have proved particularly useful in the wrought 
form on account of their corrosion resisting 
qualities. These alloys include such composi- 
tions as ‘‘ Birmabright ’’ (Mg 3.5 per cent., Mn 
0.5 per cent.), ‘““M.G.7” (Mg 7 per cent., 
Mn. 0.5 per cent.), and B.S.-Seewasser (Mg 9.5 
per cent.). 

With many of these alloys, particularly the 
ones of more complex composition, close chemical 
control is essential. In their heat-treatment, 
accurate and uniform temperature conditions 
must be maintained. These factors require effi- 
cient control not only in the design of plant and 
equipment, but also in production operations. 
Developments in furnace design and pyrometric 
control equipment have aided very materially in 
this direction. 


Melting Practice 


In so far as the quality of the melt is con- 
cerned, the three most important factors which 
are involved in the melting of aluminium alloys 
are:—(a) Liability to gas absorption; (b) the 
formation of aluminium oxide; and (c) con- 
tamination by impurities derived from the melt- 
ing equipment. Probably the most troublesome 
of all these factors is the first one, and the in- 
vestigation of unsoundness in aluminium castings 
due to gases has claimed the attention of many 
workers both in this country and abroad. Such 
unsoundness in the form of pinholes or ‘* speckly 
metal’? may promote a deterioration of up to 
25 per cent. in the tensile values obtainable with 
sound metal, whilst other serviceable properties 
similarly may be affected. In Table III is shown 
a comparison of tensile properties of a series of 
” and 2L5”’ alloy sand castings having 
various degrees of soundness. 

The availability of more nearly sound alumi- 
nium alloy melts for the production of all forms 
of castings may be regarded as an essential in the 
progress of aluminium founding metallurgy. It 
is proposed to deal with the various methods 
which have been developed for the removal of 


2M. P. Barrand. ‘‘ Heat-Treatable Aluminium Casting Alloys.” 


Rev. de Met., December, 1934. 
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dissolved gases from defective melts in a sub- 
sequent section. 

That the presence of steam in the furnace 
atmosphere is responsible for marked gas absorp- 
tion by aluminium melts appears to have been 
discovered simultaneously and independently by 
Claus* in Germany and by Hanson and Slater* 
in England. Molten aluminium reacts with 
steam to produce oxides or hydroxides of alumi- 
nium and nascent hydrogen. 

Al + 3H,O > Al(OH), + 3H 
2 Al + +> Al,O, + 6H 

Hydrogen so produced is immediately absorbed 
by the melt, and is retained in some quantity so 
that on subsequent casting the dissolved gases 
are evolved on solidification and are entrapped 


Tapsce III. Influence of Soundness in Tensile Stre ngth, 


Condition Alby. 
of Property. 
melt. 2L5. 
( Density 2.792 2.950 
Very J Ultimate 5.7 tons per 7.0 tons per 
gassy | ) strength sq. in. sq. in. 
| Elongation | 2.5 percent.) 1.0 per cent. 
{ Density 2.820 2.970 
Moderately | } Ultimate 8.0 tons per | 8.5 tons per 
gass\ strength sq. in. sq. in. 
{ Elongation | 2.5 percent.) 1.5 per cent. 
{ Density 2.866 3.020 
alll 2 Ultimate 9.8 tons per 10.68 tons 
& |} strength sq. in. per sq. in. 


| Elongation | 4 per cent. 


2.5 per cent. 
in the form of gas-filled cavities. The presence 
of water vapour in the furnace atmosphere is 
inevitable with all types of fuel-fired furnaces, 
since water vapour may be derived both from 
the products of combustion of the fuel and also 
from the normal moisture content of the air. 
Thus the total amount of contamination which 
is liable will depend upon:—(a) The type of 
furnace and turnace fuel employed; (b) the rela- 
tive humidity of the air; (c) the time and tem- 
perature of contact between the products of 
combustion and the melt; and (d) the permea- 
bility of the melting vessel to gases. 

The effect of some of these factors is shown 
in Table IV, in which 35-lb. melts of degassed 
3L11 alloy were melted in Salamander crucibles 
in various furnaces, and test-blocks, 3-in. by 
3-in. dia., moulded skin-dried green-sand 
moulds, were cast at specified intervals. The 
density of the test-ingots, together with the 
TABLE 1V.—Influence of Furnace Type on Soundness. 


Time of taking test block. 


Furnace Imme- Imme- After 
fuel. diately | diately 2 hrs. 
at 700 at 760 at 760 


deg. C. deg. C. deg. C. 


Electric | Density 2.820 2.818 2.796 
Appearance) sound sound very few 
pinholes 
Coke Density 2.807 2.804 2.790 
Appearance sound trace few 


pinholes | pinholes 
Gas Density 2.800 2.795 2.783 
Appearance few few several 
pinholes | pinholes | pinholes 


Oil Density 2.804 | 2.799 | 2.780 
Appearance few few several 


pinholes | pinholes | pinholes 


visual observation of a polished half-section, 
indicate the extent of the contamination which 
has occurred in each instance. 

The deleterious effect of the type of furnace 
fuel is thus shown to be in the following order: 
electric, least of all; coke next; gas and oil 
much the same and worse. Some deterioration 
is observed even with electric melting, particu- 


3 W. Claus. ‘‘ Z. Metallkunde,” 1929, 21, 268-270 and 271-273. 
4 D. Hanson, and I. G. Slater. ‘‘J. Inst. Metals,” 1931, 46, 
1 


87-215. 
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larly after the longer periods of stewing 
760 deg. C. This is due undoubtedly to the 
traction of atmospheric moisture with the mi 

Another source of contamination by wate 
vapour may arise when a new crucible is used 
or when the crucible has stood for some time jn 
storage. It is probable that absorbed moisture 
retained in the crucible walls and slowly evolved 
on heating is responsible for this effect. A prac- 
tical method for overcoming this latent trouble 
is to season the crucible with ‘‘ wash ”’ heats of 
unimportant metal before use for better-cl: 
melts. Similar observations may be made 1 
garding new furnace brickwork, etc. 

The permeability of the material of the crucible 
to gases is an important matter. Cast-iron melt- 
ing pots are well known to be less permeable to 
gases than those of the more usual refrac- 
tories.” Marked advances have been made 
recently in the manufacture of Salamander and 
other refractory crucibles, whereby their per- 
meability has been greatly reduced. A point 
worthy of note is the need for the use of a well- 
fitting crucible lid, especially where the crucible 
is completely immersed in the furnace so that 
direct contact of the furnace atmosphere with 
the surface of the melt is avoided. This matter 
is very often overlooked in the average foundry. 


Molten aluminium readily oxidises in contact 
with air to form a very tenacious skin of in- 
soluble aluminium oxide. Fortunately, in this 
specific instance, the oxide skin is somewhat im- 
permeable to gases, so that the initially-formed 
layer acts as a protective medium and partially 
suppresses a continuous formation of further 
oxide. This applies provided that the melt re- 
mains undisturbed. A further source of oxide is 
from the steam reaction previously described. 
Oxide may be introduced via the addition of 
other metals which contain oxide, such as fire- 
refined copper, in which case the cuprous oxide 
is immediately reduced to form copper and _ in- 
soluble aluminium oxide. The density of alumi- 
nium oxide is much the same as that of alumi- 
nium, and in consequence it is liable to remain 
partially suspended in the melt. Such inclusions 
not only prejudice the tensile properties of the 
castings, but also reduce the castability by in- 
creasing the viscosity of the melt.’ 

Impurities may be derived by the action of 
the inelt on the material of the melting vessel. 
Time of contact and the temperature are deter- 
mining factors in this connection, together with 
the initial composition of the melt. With re- 
fractory crucibles, such as the Salamander type, 
contamination is usually negligibly small. Simi- 
larly with hearth furnaces in which an aluminous 
retractory such as sillimanite is used, contami- 
nation need not be feared. Cast-iron pots of 
hematite quality, although having a great 
advantage in the matter of lower initial cost, 
better heat conductivity and longer life, suffer 
from the potential danger of contaminating the 
melt with iron. The relationship between the 
actual composition of the cast iron used and its 
probable behaviour as a source of contamination 
is a matter worthy of careful investigation, 
since quite divergent results are reported by 
various users in this connection. The possibili- 
ties of alloy cast-iron pots have yet to be re- 
ported upon both in this connection and in rela- 
tion to their heat-resisting qualities, as evidenced 
by the normal failure of a cast-iron pot by burn- 
ing through from the outside. Protective 
washes, consisting of mixtures of graphite, lamp- 
black, alumina, lime, waterglass and molasses, 
applied to the warmed pot, which is subsequently 
slowly heated, may be very satisfactory in pre- 
venting iron absorption. Zeerleder*’ recommends 
a mixture containing 40 per cent. aluminous 
material, 10 per cent. lampblack, 5 per cent. 
waterglass and 45 per cent. water for this pur- 


5 A. von Zeerleder. ‘‘ J. Inst. Metals,” 1931, 46, 228. 

5 N. F. Budgen. Inst. Metals,’” 1929, 42, 119. 

7 A. I. Krynitselky and (. M. Saegar. ‘‘ Effect of Melting 

“J. Res. Nat. Bur. Standards,’” 1934, 13, 579. 

8 A. von Zeerleder, ** Aluminium,’” December, 1934. 
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pose. The need for systematic redressing of the 
iron pots at regular intervals is very important, 
and it is essential thoroughly to cleanse the pot 
by sand blasting, or the like, before applying 
the protective wash in thin layers. 

Recent advances in melting technique have 
ieen based on the several observations previously 


Fic. |. —A Mopern’ Exvecrric CRUCIBLE 
MELTING FURNACE (ZEERLEDER). 
1. Siag wool for heat insulation. 2. Special cement. 


3. Nichrome windings. 4. Chamotte. 5. 
brick. 6, Loam Cups. 


Diatomous 


described, together with developments im the de- 
sign of tureace units from the heating-efficie ney 


aspect. Electric melting has found ever-increas- 
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water vapour will occur. Various forms of pit 
furnaces and of air-blast tilting furnaces are 
available for crucible melts, whilst for larger 
melts the open-hearth type, with dry coke burnt 
to give semi-gas firing, is very suitable. A com- 
parison of the operating costs of coke and electric 
furnaces, as reported upon by A. von Zeerleder,’ 
is given in Table V. 

Thus, in Germany, the actual operating costs 
appear to be much the same for both types of 
melting. The initial cost of the electric furnace 
will be greater than that of the coke furnace. 
With oil or gas firing, contamination of the 
melt by gases is inevitable, ang a main con- 
sideration is the design of the furnace, whereby 
this contamination is reduced to a minimum. 
The relative merits of iron pots and refractory 
crucibles have been mentioned previously. 
Attention must be paid to details of furnace 
design in such matters as relate to the path of 
the flame and the avoidance of direct impinge- 
ment of flame on the surface of the metal or 
against the walls of the crucible. 

The main essentials in melting practice may 
therefore be summarised as follow:—Avoid con- 
tamination of the melt by reducing to a mini- 
mum the hydrocarbon and water-vapour content 
of the atmosphere immediately in contact with 
the metal. Dross loss due to oxidation will be 
simultaneously reduced under these conditions. 


jng favour, especially on the Continent, particu- Reduce unavoidable contamination by melting 
TABLE V.—Costs per Ton of Metal. 
Coke furnace. R.M. | Electric furnace. R.M. 
Loss by burning : 17 be. at 1.60 R.M. ont 27.20 | Loss by burning: 10 in. at ry 60 R. M. 16.0 
Consumption of coke: 178 kg. at 3.02 R.M. | Consumption of current: 50 kw.-hrs. at 
per 100 kg. sil 5.38 | 0.04 R.M. per kw.-hr. 20.0 
Labour, 3 men (hourly capac ity of furnace | | Labour, 2 men (hourly capacity of furnace 
250 kg.), 12 working hrs. per ton at | 250 kg.), 8 working hrs. per ton at 
R.M. | 44.08 | R.M. 43.70 
Less metal in dross (40 per cent.), at 0.8 | iJ Less metal in dross (40 per cent.), at 0.8 
R.M. per kg... RM. per kg. 0.96 
R.M. 42.48 3 | R.M. | 42.74 


larly for use in the preparation of high-quality 
materials, such as the heat-treatable alloys and 
the corrosion-resisting alloys. Due to the rela- 
tively low operating temperatures required with 
aluminium—usually less than 800 deg. C.—heat- 
ing can be ettected by means of external metallic 
wire resistances. A typical electric crucible fur- 


nace of recent design is shown in Fig. 1. With 
an open-hearth type of furnace, the nichrome- 


heating spirals can be placed above the bath in 
the sides and roof (Fig. 2). In order to pro- 
tect the heating spirals from accidental splash- 
ing, thin silicon-carbide plates may be placed 
immediately in front of them (see Fig. 2). The 


Fig. 


2.—Exectric OpeN-HEARTH FURNACE 
‘ZRERLEDER). 


1. Diatomous earth for insulation. 
3. Nichrome windings. 


2. Chamotte bricks. 
4. Silicon carbide plates. 


advantages of electric melting are shown, par- 
ticularly in the relative freedom from contami- 
nation of the melt by furnace gases and lower 
dross losses. 

Next in suitability, in so far 
in deterioration of the melt is concerned, are 
coke-fired furnaces. The moisture content of 
coke, as supplied, may be as high as 10 to 15 per 
cent., and it is essential that the coke is 
thoroughly dried before use; otherwise marked 
contamination of the furnace atmosphere with 


as minimisation 


quickly, avoiding stewing and raising the tem- 

perature only to a practical minimum to allow 

just sufficient superheat for subsequent casting. 
(To be concluded.) 


9 A. von Zeerleder, ** 


Aluminium,”’ December, 1934. 


Catalogue Received 


Refractories. Messrs. J. H. Sankey & Son, 
Limited, Canning own, London, E.16, have 
prepared a very convincing publication dealing 
with Pyruma, a highly-refractory cement. A 
method has been used to show its properties, 
which is distinctly novel. For instance, its 
adhesive properties are illustrated by a picture 
of five bricks stuck by their 4}- by 3-in. ends 
and supported on wedges at the ends after the 


joints had been air dried only. Another test 
shows three }-in. fire tiles coated with Pyruma 
and two other refractory cements before and 


after heating to 1,260 deg. (¢ (The Fahrenheit 
scale has been used, which is now obsolete for 


high-temperature work, so far 
foundry industry is concerned.) 

Another of these illustrated tests refers to an 
abrasion-resistance test. Later on in the book 
there is a quantity of useful high-temperature 
data. This is followed by an annotated list 
of some fourteen different types of refractory 
cements which this firm manufactures. Finally, 
insulating and ordinary firebricks are covered. 
This catalogue, which is stringed for hanging up, 
is available to our readers on request. 


as the British 


conception of the problems and applications of 
the principles canieaaiail by the many different 
types. Mr. Todd’s remarks were heartily sup- 
ported by other members of the party. 


Mr. SELLARS replied on behalf of the firm. 
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Enamellers at Soho 
Foundry 


The Vitreous 
afternoon 
historic Soho 

Limited. They 
Mr. Sellars, man- 


Members of Institute of 
fnamellers passed interesting 
recently when they visited the 
Foundry of W. & T. Avery, 
were welcomed on arrival by 


ager of the porcelain-enamelling department, 
and after signing the visitors’ book were 
grouped for a souvenir photograph. Then fol- 


lower a brief story of Soho Foundry, illustrated 
by lantern slides which emphasised the historical 
connection between the site and the lives of 
such famous men as Murdoch and Watt. 

With this introduction the party was grouped 
under guides and started upon a tour of the 
works, commencing with the porcelain-enamel- 
ling department which, while being primarily 
laid out for the porcelain enamelling of 
Avery visible weighers and ‘ Avery indus- 
trial visible weighers, had been of later years 
extended for the purpose of applying the same 
finish to the components of outside customers. 
A representative selection was on view and in 
progress and these, together with the lay-out and 
cleanliness of the department, received favour- 
able comment from the party. 

After spending some considerable time in the 
porcelain-enamelling shop the party visited, in 
turn, the industrial visible weigher assembly 
department and then spent some little time in 
the plating and polishing shops which had been 
recently reorganised and provided an excellent 
example of a modern shop laid out for repetitive 
quality production. 


New Pattern Weighing Machine 

The small scales department and machine shops 
were then visited in turn, after which a longer 
period was spent in the heavy erecting shops for 
weighbridges and platform weighing machines. 
A new pattern weighing machine where, instead 
of a dial, the weight on the platform is pro- 
jected on to a small screen provided a source 
of interest to many members. The clearness and 
size of the figures was impressive. 

In the testing-machine department, a Univer- 
sal testing machine was undergoing its final 
tests, and a number of members were fortunate 
in witnessing a test-piece under a pressure of 
100 tons. 

From this department the party made its way 
to the chart-printing department, where the 
whole of the charts used on “ Avery ”’ visible 
weighers, ‘“‘ Avery ’’ industrial visible weighers 
and weighbridges are printed by various pro- 
cesses. The micrometer accuracy of this work 
was a revelation to many members. 

The last department visited was the assembly 
shop for visible weighers, where the 
more technical members found much to interest 
them, not only in the porcel ain finish and lack 
of distortion of the cast-iron components used 
for assembly, but also in the sensitive, but 
robust, mechanism which these cases enclosed, 
and it was with some little difficulty that the 
last move was made to the canteen, where tea 
was provided. 

Each visitor was asked to accept a souvenir 
booklet of the works, containing a copy of the 
photograph taken by the Avery photographer 
two hours earlier. 

Mr. Topp, of the Parkinson Stove Company, 
Limited, asked Mr. Sellars to convey to the man- 
aging director the sincere thanks of the party 
for a most enjoyable and interesting afternoon, 
and said that, although the time at their dis- 
posal had been short, they had seen much, and 
what had impressed him personally was the 
numerous varieties of weighing appliances made 
by the firm. Prior to the visit it seemed to him 
a comparatively simple business, but at Soho 
Foundry he had obtained an entirely different: 

(Concluded in previous column.) 
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A New Abrasive 


THE PROPERTIES OF ‘*NORBIDE” B,C 


In the Research Laboratories of the Norton 
Company of America there has been produced 
an entirely new substance, the hardest material 
ever produced by man for commercial use. This 
material is Boron Carbide, B,C, and it bears the 
trade-mark ‘‘ Norbide.’’ In grain or powdered 
form, it is the hardest manufactured abrasive 
known, doing jobs that have previously been 
possibie only with diamond dust. In moulded 
form, it resists abrasion to a greater degree than 
any other substance except the diamond and can 
be used where an exceedingly hard, smooth sur- 
face is desirable. 

Boron carbide of a different chemical formula 
(B,C) has been made previously, but it has con- 
tained large amounts of free graphite. Thus 
such a product has been without value for the 
abrasive field since it consists of a mixture of 
a small volume of material that has abrasive 
properties with a large volume of graphite that 
has lubricating properties. Success came when 
the Norton Company discovered a method of 
producing in an electric furnace a new com- 
pound of boron and carbon that is of excep- 
tionally high purity, containing not less than 
99 per cent. pure boron and carbon. Chemically, 
it is known by the formula B,C and is crystalline 
in formation. 

Characteristics 

The chemical and physical properties of boron 
carbide, B,C, are extremely interesting. Its 
hardness is next to the diamond itself, being 
considerably greater than that of silicon carbide, 
previously considered as second to the diamond. 

Of next importance, probably, is the fact that 
it is self-binding. Under conditions of high 
pressure and temperature, powdered boron car- 
bide, B,C, may be moulded without bonds or 
cementing metals into a homogeneous, one-phase 
crystalline body of accurate dimensions. When 
polished, moulded boron carbide has a_ hard, 
smooth, flawless surface that is ideal for many 
commercial purposes. 

Another interesting and exceedingly valuable 
feature is its inertness, or resistance to corro- 


sion. It is unaffected by all solutions of acids 
and alkalis, both concentrated and_ dilute. 
Oxidising acid mixtures are without effect. 


Moreover, oxidation affects the material but 
little up to 1,000 deg. C. At this temperature 
the diamond burns completely. 

In spite of its hardness, it is lighter than 
aluminium, its density being 2.52 grams per 
cub. cm. Its coefficient of expansion is 0.0000045 
per deg. C., or approximately two-thirds that 
of steel. The compressive strength of moulded 
boron carbide is 260,000 Ibs. per sq. in. 

The boron carbide is crushed and sized into a 
variety of standard grain and flour sizes, rang- 
ing as fine as No. 600. It has proved extremely- 
successful for grinding and lapping dies, cutting 
tools, and other objects made of cemented tung- 
sten carbide and tantalum carbide. 


Because of the high intrinsic hardness of boron 
carbide, its application to uses where gem 
materials have formerly been necessary was im- 
mediately tried and many successful uses have 
been uncovered. Not only has it proved valuable 
as bearing material in electric meters and the 
like, but also for extrusion dies and for thread 
guides on textile machinery, particularly rayon, 
which has great abrasive wear on ordinary 
thread-guide materials. 

Boron carbide has possibilities as an economical 
source of boron for metallurgical purposes—both 
as an alloying material and as a scavenging 
agent. In the latter case use is made of the 


powerful deoxidising properties of both boron 
and carbon. The boron content of 
metallurgical compound may run 
84 per cent. 


Norbide 
as high as 
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Norbide abrasive is extensively employed for 
the machine lapping of cemented carbide wire- 
drawing dies—both on new dies and for refinish- 
ing. It is also used for lapping flat cemented 
carbide tools and for lapping geological and 
metallographic specimens. 


Norbide Pressure-Blast Nozzles 

In the pressure-blasting field, or sand blasting 
as it is more commonly known, a Norbide nozzle 
lining shows startling results. Not only is nozzle 
life increased many hundreds of times—often 
thousands—but the over-all efficiency of the 
entire blast-cleaning equipment is improved. 
Air consumption is considerably reduced. Stream 
contour and velocity are better controlled. 

Norbide nozzles are made in all the common 
styles and sizes used in foundries. Their life 
varies considerably with different installations, 
depending on many factors—such as nozzle size, 
the abrasive material being used and the air 
pressure. The standard guarantee for Norbide 
nozzles is that at air pressures not exceeding 
90 Ibs., wear at the outlet end will not be more 
than 50 per cent. of the original orifice diameter 
tor a period of 200 hrs. with aluminium-oxide 
abrasive, 750 hrs. with silica sand and 1,500 hrs. 
with steel grit or shot. Because the opening 
in a Norbide nozzle remains practically constant 
in size for a long period of time, air consump- 
tion is considerably decreased. Users report that 
they are often able to lower the setting of 
their compressor as 10 Ibs. and that there is in 
addition a saving in the volume of air consumed. 
Because the opening in a Norbide nozzle retains 
its true cylindrical shape and size the stream 
contour remains concentrated and_ abrasive 
velocity does not drop. 

The extreme hardness of Norton boron car- 
hide is proving exceedingly valuable for extru- 
sion dies used for graphite, porcelain and other 
materials of an abrasive nature. In one case 
hardened-steel dies were being discarded with 
a wear of 0.030 in. after extruding about 
30,000 ft. of a ceramic product extremely abra- 
sive in character. A Norbide die has produced 
over fifty miles of the same product with only 
0.004-in. wear to date. 


New Type of Electric Furnace 


The Swedish General Electric Company (Asea), in 
conjunction with the armament firm Bofors, has 
constructed a new type of furnace for the heat- 
treatment of metals, which embodies certain new 
features. The principal advantages claimed for the 
new furnace are low cost of installation, wide range 
of parts for treatment it can handle and easy acces- 
sibility for all the components. In addition, both 
the heating and the cooling of the treated metal 
parts are carried out without manual intervention. 
The electric heating elements are so designed and 
fitted that they can be replaced while the furnace is 
actually in operation. 


United States Steel Corporation 


According to the report of the United States Steel 
Corporation for the vear ended December 31, 1934, 
there was a net deficit, before charging dividends. 
of $21.667.780. compared with a_ deficit of 
$36,501,123 in the previous year. After payment of 
the prete ed dividend. the total deficit was 
$28.873,.000. No dividend has been paid on the 
common shares. The excess of current assets over 
current liabilities has increased from $362.000,000 
tou $374,000.000. Owing to the increased rates 
enforced by the N.R.A. code for the steel industry, 
the Corporation’s payments in wages increased by 
$47.000.000 compared with the previous year. De- 
preciation charges amounted to $44.000.000. com- 
pared with $43.000.000 in 1933. These increases 
were counterbalanced by an increase in operations 
from an average of 29 per cent. of capacity in 1933 
to 31 per cent. of capacity in the past year, and 
by increases amounting to 11 per cent. for domestic 
deliveries and of 7 per cent. for export sales in 
the price of steel products. The production of 
finished goods increased from 5,536,000 tons in 1933 
to 6.005.000 tons in 1934. That still further im- 
provement may be expected in the current vear is 
shown by the fact that in February deliveries, at 
583,137 tons, were 49,082 tons more than those of 
the previous February. 
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Factors in Accident 
Causation 


PERSONAL AND IMPERSONAL 


In the course of the Shaw Lecture, ‘‘ Factory 
Accidents: Their Principal Causes,’’ No. II, 
delivered by Mr. G. Stevenson Taytor, O.B.F. 
(H.M. Deputy Chief Inspector of Factories), 
before the Royal Society of Arts recently, 
he pointed out that the immediate cause of an 
injury to a person arising from an_ accident 
could usually be ascertained without difficulty 
but the primary and subsidiary causes were often 
ascertainable only by careful and skilled inquiry, 
and even this might fail to reveal the relative 
importance of all the various factors. 

Fatigue and speed of production were two 
personal factors influencing accident causation. 
Fatigue was not an important contributing 
factor when normal hours were worked, but was 
manifested by a high accident incidence if long 
hours were worked for considerable periods. 

Speed of production apparently played a 
greater part in accident causation than fatigue. 
This might be due to speed increasing the ex- 
posure to a particular danger-point, and one 
authority considers that increased speed might 
upset the worker’s rhythm and so make his co- 
ordinated actions less accurate. Speed of pro- 
duction might be influenced by piecework and 
bonus systems of payment, and sometimes man- 
agers and foremen tried to influence it by exer- 
cising undue pressure on the workers. These 
methods had a tendency in some circumstances 
to make workers take unnecessary risks. The 
want of experience in connection with indus- 
trial plant and processes was a factor in accident 
sausation which affected both young persons and 
adults, although in the case of the former it 
might be coupled with recklessness and daring. 
Examination of the accident records in many 
factories of various kinds had shown that certain 
persons suffered from accidents much more fre- 
quently than others due to accident proneness. 
In some cases firms had transferred such persons 
to other classes of work, but sometimes only after 
they had sustained serious injury. Whereas if 
tests for accident proneness had been carried out 
and acted upon, these persons might have been 
transferred before they sustained serious injury. 

Continuing, the speaker said that there were 
several factors of a general character such as 
design and maintenance of buildings, lay-out of 
plant, lighting, heating and ventilating of fac- 
tories which undoubtedly affected the incidence 
and causes of accidents. A number of serious 
accidents, and many minor ones, were due to 
persons falling through the defective condition 
of floors, stairs and gangways. Lives had been 
lost through inadequate means of escape or lack 
of maintenance of such means when fires had 
occurred in factory premises. Bad lay-outs and 
the overcrowding of machines and plant in- 
creased the risk of accidents from various causes. 
Unsatisfactory conditions of this kind were more 
often found in the older factories but not limited 
to them. Modern engineering and other classes 
of works had been found where the machines 
were so crowded and the alleyways so congested 
with materials and work in production that dif- 
ficulty was experienced in finding a passage way. 
In such works the incidence of accidents was 
appreciably higher than in other works, where 
the machines were well spaced and good roads 
and alleyways maintained. In foundries the 
aceident risk was greatly increased by lack of 
space and want of proper alleys for the transport 
of molten metal. Regarding artificial lighting 
in modern factories, this was usually adequate 
but was not aiways suitable and workers’ eyes 
were subject to glare, whilst heavy shadows were 
sometimes cast on the work or across alleyways. 
Experience showed that atmospheric conditions 
which ensured a reasonable standard of comfort 
for the workers would also minimise the risk of 
accidents 
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Some General Remarks on Mechanised 
Foundries and the Making of Motor 


Cylinders 


By G. W. BROWN 


(Concluded from page 198.) 


Moulding Section 

This will require dealing with in two parts, 
sand mixing and supply plant, and the lay-out 
of moulding machines and mould conveyors. The 
development of the science of moulding sands is 
progressing fast, and to the study of the re- 
quirements and the results desired too much time 
and attention cannot be given; where it is pos- 
sible, it should be under specialised control. It 
is essential that the sand be delivered in a con- 
sistent state, milled and tempered in a uniform 
manner. The finished sand should be tested at 
least every hour, and the results posted so that 


TaBLeE I.—Tabular Representation of Blackboard as it 
appeared on the afternoon of April 16, 1934. 
Sand. 


Facing. Backing. 


Time. | Vent. | Bond. 


Moist. | Vent. Bond.| Moist. 


8.45 60 8.1 


4.5 66 5.4 4.0 
930 | 60 8.0 4.5 66 6.0 | 4.0 
10.50 60 8.5 4.4 | 68 | 6.5 | 3.9 
11.35 | 60 | 8.2! 4.6 | 66 | 5.8| 4.0 
140 | 56 | 8.4| 4.8 | 66 | 6.5| 3.8 
230 | 56 | 9.0! 4.4 | 60 | 6.2! 3.7 


the different executives can see the results at 
a glance. Table I represents such a system. 
The tests should be for moisture, strength and 
permeability, and it will be found possible to 
keep these reasonably constant. 

The mixing mills should be adjusted and kept 
in a state that uniform results can be obtained. 
The rollers should be set so that no grinding 
action is possible, and the shoes or ploughs 
sweeping clean and constant. The milling time 
can be determined and a time clock be used for 
each mixing. The old sand can be taken up to 
an overhead hopper, and the setting of a belt 
conveyor will deliver to the mill the same amount 
for each inix. These mills can be set in pairs 


Fic. 11.—SuHowtnc Metruop Aporrep For 
SCRAPING OFF SAND FROM A BeLt Con- 
VEYOR. 


so that, while one is discharging, the other can 
he mixing. 

It is necessary that a disintegrator or aerator 
be put where the sand can pass through before 
heing delivered to the machines. The method 
for conveying the sand to the machines appears 
to give more trouble in settling than other parts 
of the plant. The problem depends on the space 
available. An overhead supply into hoppers is 
desirable, and whether it is supplied in bulk 
into the hoppers or by belt or push plate con- 


veyor, can only be determined in each particular 
lay-out. It is very easy to fall into the state 
of mind that a complicated mechanism is neces- 
sary when a simple application would give better 
results, 

A belt conveyor is clean, but care must be 
taken to see that the sand is dropped on the 
centre of the belt and not on one side. <A piece 
of flash or a nail jammed at any point can, how- 
ever, rip a belt costing £20 into shreds in a few 
minutes, and care should be taken to see the 
sand is free from these and similar items. It is 
also possible to set the ploughs sweeping the sand 
into the hoppers to give a more positive supply 
to each machine than with the push plate con- 
vevor. This is shown in Fig. 11. 

The push plate conveyor, shown in Fig. 12, 
gives a larger spillage unless some means are 
adopted of supplying the sand to the plate in a 
consistent supply. Overhead conveyors should 
have a plate or dustproof protection underneath 
where they are situated over the machines or 
operators, so that it is not possible for any sand 
to drop into the moulds or on to the operators’ 
heads. Hoppers over the machines should be 
set at such an angle that the sand will readily 
fall, and not pack in any way and entail knock- 
ing or rapping by the operators. 

In some classes of details manufactured, a 
separate facing sand may not be necessary, or the 
detail and boxes may be of such a size that a 
facing sand only can be used. When it is re- 
quired in addition, it can be put through a 
separate mill and carried on a belt running 
alongside the main one and fed into additional 
hoppers, or it can be put through the same 
mills, carried along the same belt and ploughed 
“ff into additional hoppers feeding into a bin or 
into barrows, and wheeled round each 
machine. 


+ FMould Conveyor and Machines 

These items are less general and can only be 
dealt with in detail for a particular line of manu- 
facture. The machines require to be placed so 
that the mould can be easily placed on the track 
either by hand or crane. The amount of coring- 
up to be done will determine the position of the 
machine making the drags and the copes. 
Again, whether the coring-up is done before or 
after the mould is put on the track, will deter- 
mine the position of the machines to each other. 
The size of the boxes will, to some extent, con- 
trol the type of conveyor. The flat or plate 
conveyor is more suitable for heavy moulds and 
the pendulum for the lighter ones. 

Coring-up can be done more safely on the 
plate type, the drag part being made and placed 
on the conveyor, and the cores placed while it is 
travelling to where the machine for making the 
cope is placed. After the cope is put on, travel 
has to be allowed for the boxes to be clipped or 
bolted, and runner bush put on ready for pour- 
ing. It is advisable with this type of conveyor 
not to fix the pouring station near to the end 
of the conveyor, where the driving gear or driven 
gear is placed, or splashes of metal and run- 
outs are liable to get in and cause stoppages, 
‘ut with a conveyor driven through gear under- 
neath, this is avoided. 

When the mould is of such a size that bottom 
venting is necessary, a loose perforated plate 
can be placed on the track plate, being made so 
that there is necessary clearance between the 
two plates. It was found that steel plates on 
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the track distort with the heat of the mould, 
and that cast-iron plates cracked through the 
same reason, so that loose plate now fills the 
dual réle, i.e., preserves the track plate and 
allows venting. The track for cylinder blocks 
travels at 23 ft. per min. and the track for 
cylinder heads at 5} ft. per min. 

In this particular lay-out, shown in Fig. 9, 
the machines are placed together with a small 
length of roller conveyor between. The drag is 
made and placed on the conveyor on which the 
complete coring-up is done, after which the 
cope is put on, boxes clipped, and then the com- 
pleted mould is lifted by a jib crane and placed 
on the track or by hand where weight allows. 


-Fuicut or Scrarer Conveyor 
FEEDING Sanp Hoppers. 


Fic. 12. 


The cores are first placed in a metal jig which 
locates each core in its relative position in the 
mould, the whole assembly then being lifted by 
a frame and placed in the mould, after which 
the frame is taken off and a final jig put on 
which holds the cores in position until they are 
finally ready for the cope, as is shown in Figs. 13 
and 14. The pouring station will naturally be 
fixed in conjunction with the position of the 
cupolas or melting unit, so that the metal can 
be poured as hot as is required. Particular 
attention should be paid to the length of travel 
of the conveyor over which the moulds can be 
poured, and ample allowance given so that the 


Locatinc Cores Movunps. 


conveyor has not to be stopped to wait for metal, 
otherwise the moulding is also arrested. 

After the moulds are cast, provision can be 
made for the copes to be lifted before the final 
knock-out if necessary, as in the case of large 
castings the cooling of the castings will help 
in the final knock-out. The runner bush and 
risers, also box clips, can be taken off. In small 
castings this point will not be so important, 
but it will help to split up the operations and 
give the opportunity of directing this half-box 
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back to its machine and in a cooler condition 
than if allowed to travel the full distance to 
the knock-out. 


Knock-Out 

The lay-out of the final knock-out is a_per- 
plexing study. Ample space should be allowed 
for the operators, and a large floor grid through 
which the sand can pass back to the system 
(Fig. 15). Under old foundry methods it was 
usual to have a knock-out gang operating at 
night or early morning so that the shop is clear 
for the moulders, and the floor space available. 


Fie. METHOD USED FOR 
CLosINnG THE MovuLps. 


The castings when being knocked out are also 
relatively cool according to their weight, which 
enables the gang to operate under better condi- 
tions than under mechanised ones, unless special 
attention is given. 

It will be realised that with a mechanical 
track the casting is knocked out as soon as 
possible, or after final graphitisation has taken 
place; therefore, in the operation there is a 
volume of steam and dust from the hot sand 
which, in addition to the heat from the casting, 
can create conditions very unpleasant and which 
require ventilation. In this lay-out, a stream of 
air is blown across the boxes which takes away 
the steam, and this is then taken out of the 
building by a large propeller-type fan. 

A magnetic pulley or separator is necessary to 
remove all metal, nails and wires before the sand 
passes into the hoppers previous to the milling 
operation. The size and weight of the casting 
will determine whether any lifting tackle is re- 
quired and how the casting is to be passed on to 


Fic. 15.—Kwnock-our Srarion over Grup. 


the next operation. Castings can be taken away 
on trays lifted by an electric truck, or on a 
conveyor, overhead or roller. How to get the 
boxes back to the machine is another troublesome 
item. This can be done by putting them back 
again on the track after knock-out, in which 
case provision must be made near the machines 
for lifting off, or they can be returned by roller 
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conveyor or overhead, and the author would sug 
gest an extremely cautious deliberation on this 
matter before final action. Methods of knocking 
out the castings require careful consideration, 
and complicated methods should be avoided. 

When the details and boxes are light, simple 
hand methods are probably the quickest and 
cheapest, and when they are too heavy for lift- 
ing by hand, a pusher rod can be used for 
pushing the box off the conveyor on to a 
vibrating grid, or electric or air blocks can 
be used to lift them on to the grid. It 
was found that a suspended vibrating voke was 
too slow and cumbersome and that it was quicker 
for the men to knock the sand out of the box 
with a mallet. Particular mention must be made 
that. in the design of tracks, 
some method of slipping device or shear pins 
should be included, and also a system whereby 
the stretch of chains can be taken up. 


conveyors and 


Fettling and Cleaning 

Conditions will vary considerably under this 
heading according to the details of manufac- 
ture, and it is proposed to deal solely with 
eylinder blocks which perhaps entail as much in 
relation to weight as any detail to be found. 
In this particular case, the blocks are conveyed 
on trays to a knock-out space where they are 
allowed to cool for the next operation. This 
operation consists of knocking off the runners 
and cleaning out the cores where possible. 

The blocks are then put into tumbling barrels 
(Fig. 16), either by hand or air block, according 
to weight, and these are packed with old tyres, 
cut up, and a very liberal supply of stars is 
added. The barrels are run for one hour, and 
the longer in the barrel the better the finish 
hut as there is a subsequent operation of sand- 
blasting, a prolonged period is not necessary. 
After being taken out of the barrels, the blocks 
are placed on a roller conveyor and checked for 
detects, and the jacket-core wires are pulled out. 
The blocks are then pushed down the conveyor 
to the next operator, who, with a pneumatic 
chisel, chips off all edges and fiashes, after which 
the biocks pass under a swing grinder (Fig. 17), 


which grinds the top face and the bottom 
flanges. 
Still passing down the conveyor, the next 


operator, with a portable pneumatic grinder, 
grinds the places where the chisel was applied 
and trims the blocks where necessary. The block 
is then either passed into the sand-blast cham- 
ber by hand, or lifted by a quick rope block on 
to special hooks on a runway, and, after blast- 
ing, is pushed out the other side of the chamber. 
The block is then passed to the benches, where 
it is sounded for bits of wire or metal in the 
water jacket, and finally dressed off with hand 
tools, except for the port holes, which are riffled 
out with a pneumatic portable riffler. 

The casting is then passed to the foundry in- 
spectors, who again check for wire and metal in 
the jacket, inspect the general finish of the block 
and check for thickness of metal, position of the 
bearings and ports. The final operation is the 
jigging of the block for machining operations 
Fig. 18), which operation calls for special con- 
trol and understanding. 

This he passed without some 
mention of the mechanical means necessary for 
lealing with the sand wires and grids knocked 
off the castings as they come from the track. 
Grids and wires are reclaimed, and these can 
readily be picked out by hand. The metal from 
runners, risers and flashes, however, need to be 
separated, the large pieces by hand and the 
small, either by a magnetic separator or riddled, 
and, when it is possible, this can be coupled with 
an elevator to take the sand direct into skips 
or trucks, or the whole can be fed through a 
grating either into trucks or on to a conveyor 
for disposal to a tip or for use again. A 
dust-removal plant will also be necessary for 
two reasons—to clear the section and prevent 
spreading to others, and, if the sand is for use 
again, to prevent loss of permeability. 


section cannot 
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Melting Plant 

As in the making of a motor car, the results 
are dependent on a thousand and one details, 
any one of which can mar the others, so in a 
foundry all the details require to be in their 
correct time, place, and condition to ensure a 
good casting, and one of the most vital items is 
the metal. This Paper was not intended to deal 
with the metallurgical side, but mention must 
be made that in the casting of cylinder blocks 
the metal control should be as close as it is 
possible to maintain it. The cupola is still 
perhaps the most suitable and economical melt- 
ing unit for grey iron, even with alloys, 


Rusper Tyres ARE PacKkED 


Fic. 16. 
WitH CYLINDER BLOCKS IN 
TUMBLING BARREL FOR CLEANING. 


THIS 


especially where a continuous supply is required 
as in the case of a mould conveyor. The rotary 
furnaces, either oil, electric, or pulverised fuel, 
do not appear to be suitable for this system 
unless a number of these are in use to tap at 
definite intervals, or a duplexing system followed. 

In the foundry with which the author is 
associated cupolas are used, details of the 
general lay-out are as follow:—The material, 
such as coke, limestone, pig and scrap, are lifted 
into bins on the charging floor by mechanical 
grab in the case of the coke and limestone, and 
a magnet for the pig and scrap. The magnet is 
shown in Fig. 19. The railway trucks 
run alongside the foundry, and the crane passes 
over the trucks running on rails outside the 
truck rails. The materials are then placed on 
a weighing scale running parallel with the front 


of the bins, and charged by hand into the 
cupola. 
The platform is fitted with a mechanical 


charger controlled by air, and then the material 


Fig. 17.—SwinG GRINDERS ARE USED FOR 
BLOcCKs. 


is placed in a bucket resting on the scales. The 
bucket holding the charge is then allowed to 
slide down a cantilever frame into the mouth of 
the cupola, and the drop-bottom of the bucket 
is actuated and opened, allowing the charge to 
fall into the cupola. It will naturally be asked 
why this method has not been continued, the 
reason being that it was considered the analysis 
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was too variable, and a changeover to hand- 
charging gave immediately more consistent 
results. 

The author is of the opinion that the door 
at the bottom of the bucket being only a single 
door, allowed the materials, t.e., coke, pig, lime- 
stone and scrap, to mix in the dropping and 
that a double door which opened at the middle 
would maintain the charges in their respective 
position. In addition, he would not advocate 
a bucket charger for a cupola under about 36 in. 
internal diameter. Before jeaving the cupola 


18.—A Jic 
SrottinG Marks For 


ASSEMBLY FOR MAKING THE 
MACHINERY. 


Fig. 


platform, it is perhaps advisable to mention 
that a hoist should also be put in as a standby 
to the outside crane and as a means of taking 
up auxiliary materials. 

The tapping end of the cupola requires expert 
control, as any mishap or delay means that 
moulds cannot be poured, and this in turn means 
that moulds cannot be knocked out, and there- 
fore, if moulds are made, there is no empty 
plate in the tracks to put them and they in 
turn cannot take the cores from the core shop, 
and so any hold-up means a complete one or 
absolute dislocation. The tapping control should 
be most thorough, and hard holes, run-outs, 
patching spout and all the irritating incidents 
which can happen, should be guarded against. 
In cupolas melting iron for cylinder blocks, a 
constant melting speed should be maintained, 
and particularly no slowing-down allowed. 

Slow melting increases the carbon and sulphur 
pick-up, both of which cause soak or draw, re- 
sulting in what is termed ‘‘ open metal.’’? This 
invariably shows in the bores of the cylinders 
near to the junction of the barrel and the water 
jacket. and also in the valve pockets; in addi- 
tion, the same trouble will be found in the cylin- 
der head bolt-holes, causing leaking castings. 
The whole control of metal and cupolas is another 
item which demands specialised supervision. 

If there are no moulds, the metal should be 
tapped and pigged, tor which a number of metal- 
pig moulds should be placed nearby or a pig con- 
veyor can be installed which will deliver the pigs 
direct to the charging Hoor. It is desirable that 
constant metal be made, and the 
more made the closer control possible. 

A test mould should be near to the conveyor 
giving a bar (Fig. 20) from which can be deter- 
mined fracture, chill, shrink, and Brinell hard- 
ness, the particulars of which are then entered 
on a board, shown in Table IT. It has also been 
found very useful to check the metal tempera- 
ture or the temperature of the metal at which 
the mould is poured by timing the setting of the 
metal in the runner bush. Each mould is num- 
bered consecutively with a stamp, so that the 
casting will bear this number. The moulding 
box has the corresponding number chalked on 
the outside, and as each mould is poured a stop- 


testis of the 
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watch is used to record the time the pouring 
ceased, and later, the time the metal in the 
runner bush set. 

From this, it is possible to check the consist- 
ency of the melting and pouring temperatures 
and the records eliminate all arguments concern- 
ing cold shuts arising from dull iron and also 
metal burning in. The cupola should be as near 
to the pouring station as possible, and the ladles 
can be taken to that position on a single rail 
suspended on a_ pulley block, either chain 
or electrically controlled. In the case of a chain 
block, an asbestos guard or shield can be fitted 
above the hook which prevents the loose chain 
from being suspended in the ladle and causing 
undue stretch in working. The pulley blocks 


Taste Il.—Tabular Representation of Blackboard Con- 
trolling Composition Test-Bar Physical Constants 
Day. Monday. Date, April 16, 1934. 


N 855 

150-170 | 14-28-32 

No. Time. frac- max. 
Shrink. Chill. 
ture. Brinell. 

1 O.157 21 8.45 M1 228 

2 0.155 26 9.40 M 2-3 235 

3 0.159 24 10.10 M 1-2 241 

0.157 20 11.0 MI 248 

5 | 21 11.30 G 241 

6 | 0.161 25 12.15 M 3-4 

7 0.168 14 150 | G 

8 0.160) 21 30 | M1 
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should be quick acting in raising and lowering, 
and the runner carrying the blocks capable of 
easy running and free on rail bends. 

The position of the rail to the conveyor will 
be determined by the size or sizes of the moulds, 
and where more than one is made, the rail will 
require to be set to pour the largest, and the 
smaller moulds can be placed on the conveyor to 
suit. If it is possible, the rail should be of the 
one-way type, t.e., the ladle should not have 
to be taken back to the cupola along the track 
it has already traversed, so that it does not 
interfere with another ladle, but if this lay-out 
is not possible, then loops or standing stations 
should be provided for. 

Consideration is necessary for the position of 
the operator skimming the ladle at the pour- 
ing of the mould, and any other operators assist- 
ing, which will be controlled chiefly by the class 
of work and sizes of moulds. 


Conclusions 
It is hoped that the foregoing particulars have 
helped to illustrate that the chief feature neces- 
sary for the desired results is synchronisation, 
or, as it may be put, balance must be kept. 


20.—Trst-Bar with RUNNER 
USED FOR SHRINKAGE TEST. 


ic. ATTACHED 


As in the machine shops or any other depart- 
ment laid out for continuous progress and single 
operations, a breakdown of one unit holds up 
the whole sequence, and a foundry laid out on 
similar lines is subject to the same loss plus the 
one arising out of molten metal, as metal having 
to be poured into pigs loses immediately its 
value, and cannot again be made suitable except 
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at additional cost. It is also hoped that enough 
has been said to indicate that quicker, cheaper 
and better production is possible. 

It is quicker by the mere fact of splitting up 
the operations. It is cheaper for many reasons. 
Firstly, there are less moulding boxes and 
tackle required and less space, less labour for 
handling materials, such as sand, boxes and 
castings. It gives better-quality production, 
because such a system requires the detailed 
supervision throughout the whole methods of 
production, such as raw material, control, sand 
analysis and metal control, high standard of 


Fic. 19. 


Macxer Hotst vor CHARGING. 


equipment, such as patterns and coreboxes, and 
the gauging and checking of the details. 

There is immense scope in the foundry for 
the mechanical engineer, and in large foundries 
it is possible to study the different operations or 
branches in detail while taking part in produc- 
tion, as the larger the foundry the more the 
control will be split up, and the higher the 
specialised skill or knowledge will be in depart- 
mental control. 

It is advisable that foundrymen, particularly 
controllers, should have a sound mechanical 
knowledge, so that they can more easily under- 
stand the subsequent operations on the castings, 
and the uses to which they are ultimately put. 

In the same way, designers and machine-shop 
supervisors could be more effective in their par- 
ticular branch if it was possible for them to 
get some practical foundry experience, and simi- 
iar knowledge in the designing for machining 
purposes could be applied to the moulding. 

It is not an easy matter for a foundryman 
to influence designers and the engineers respon- 
sible for machine-shop lay-outs to effect altera- 
tions to suit the moulding, as sometimes it may 
mean additional parts to be made and addi- 
tional machines purchased, while, had the de- 
tails been designed with a foundry experience 
equal to that of machining, probably a detail 
would have been made more suitable for mould- 
ing. In the foundry with which the author is 
associated, a similar bonus system to that 
common in other departments is used, i.¢e., opera- 
tions are timed and individual piece-work or 
bonus is applied where _ possible. This 
systematically arouses the interest of the effi- 
ciency engineers, and it is now being accepted 
by them as their part of the foundry control 
with the necessary rate-fixers in attendance. 
Such a system also allows for a closer detail 
costing of each article produced. 

In conclusion, the speaker wishes to express 
his thanks to the Austin Motor Company, and 
Mr. Hannay, the production manager; also to 
the following for loan of lantern slides :—Con- 
trolled Heat & Air Company, Limited; Bagshawe 
& Company, Limited; Herbert Morris, Limited ; 
the Foundry & Engineering Company, Limited ; 
Fordath Engineering Company, Limited; 
August’s, Limited; and Pneulec, Limited. 
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Determination of Tensile Strength 
of Cast Iron by Special Test 


The tensile testing of cast iron is not only 
expensive, due to the testing machine and the 
quantity of material it requires, but tedious as 
well, because gripping of the test-bar must be 
done very carefully to avoid parasitic stresses, 
which decrease the tensile figure. As P. Ludwik 
and J. Krystof state in ‘‘ Die Giesserei,’’ 1934, 
Nos. 41-42, it seems to be possible to replace the 
tensile test, at least in routine testing, by a 
more simple test, the wedge-pressure test. As 


Fie. 1.—WepcGe 
TESTING DEVICE. 


can be seen from Fig. 1 in the new test, the 
bar is broken in compression between two ver- 
tically-acting steel wedges furnished with 
hardened edges. Gripping of the test-piece is 
entirely eliminated. Instead of a tensile-testing 
machine only a press, fitted with a lead-indicat- 
ing device is required. On a round or square 
bar of, say, only 2 in. in length and 0.155 sq. 
in. in cross-sectional area, which can also be 
easily cast on to the casting, three tests can be 
carried out. The wedge pressure strength is 
determined as the quotient of the ultimate break- 
ing load, P, and the original cross-sectional 
area, F,. 

Tests made on test-pieces cut from round and 
square cast-iron bars of different quality showed 
that the strength figures obtained in subsequent 
tests on the same test-piece, were in good keep- 
ing with each other. Generally, the figures 
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Fic. 2.—-RELATIONSHIP BETWEEN 
Brinett Harpness,' TEn- 
SILE AND WEDGE PRESSURE 
STRENGTH. 


obtained with round bars showed a larger 
scatter. The wear of the cutting edges was also 


lower with square test-pieces. For the most 
part, the form of the cross-section did not in- 
fluence the test results. A moderate wear of the 
cutting edges, too, had no marked effect upon 
the strength figures, particularly with square 
and not too small cross-sections, The present 
tests were made with wedges having a cutting 
angle of 90 deg. Smaller angles give lower, 
Tensile 


larger angles higher-strength figures. 
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tests carried out on bars of the same irons, 
showed that with unalloyed and_non-heat- 
treated cast iron the tensile strength, K,, can 
be computed with sufficient accuracy from the 
wedge-pressure strength, P/F., using a wedge 
angle of 90 deg., according to the following 
equation :—- 
Ks = PiFo (14 
): 


The degree of accuracy thus obtainable can be 
seen from Fig. 2, which shows the relationship 
between tensile strength, Brinell hardness and 
wedge-pressure strength of the irons tested. 
The above equation does not apply to alloy cast 
irons. Tests made on an iron containing about 
t per cent. of nickel, showed that the ratio 
K,:P/F, varied from 1.2 to 2.2, according to 
heat-treatment and area of cross-section. 


Transmission Machinery 


DANGERS OF OVERHEAD SHAFTING 


In the course of the Shaw Lecture III on 
“The Prevention of Industrial Accidents,” 
delivered by Mr. Leonarp Warp, O.B.E. (H.M. 
Deputy Chief Inspector of Factories), before the 
Royal Society of Arts recently, he pointed 
out in connection with transmission machinery 
that, having regard to the amount of attention 
which had been directed to the subject of acci- 
dents in this connection, it was surprising that 
these accidents should occur with such _ persist- 
ence, especially in view of the high fatality rate. 

So far as overhead shafting was concerned it 
was very common practice to rely on positional 
safety, but, unfortunately, the maintenance of 
positional safety in actual day-to-day circum- 
stances was by no means easy. There was no 
doubt that so long, but only so long, as running 
overhead mill-gearing was not approached it was 
safe by position, therefore, when approach was 
necessary for any purpose the most effective pre- 
ventive measure was to stop the shafting before 
approach was attempted. To reduce loss conse- 
quent on shafting stoppages several measures 
were available, e.g., by individual motor drive 
to each machine, by sectionalising the drive to 
machines in small groups, and by the use of 
clutches for sections of the works. 

Continuing, the speaker said it was unfor- 
tunaie, from the point of view of safety, that 
a pulley in motion rendered the operation of belt 
mounting much easier than when the pulley was 
at rest; in consequence, workers were frequently 
tempted, often against works’ rules, to adopt the 
dangerous practice of mounting by hand, which, 
of course, necessitated close approach to the run- 
ning gear. To avoid this danger ‘“ inching *’ 
devices might be used so that the belt was re- 
placed inch by inch with intermittent stoppages 
under complete control. Mechanical belt- 
mounters of different types were now 
available for dismounting and mounting belts in 
safe positions trom the floor. The use of belt 
perches, together with the use of belt poles, was 
another means by which dismounting and 
remounting could be achieved in safety from floor 
level. 

Systematic belt inspection (coupled — with 
proper belt maintenance) was also a wise precau- 
tion, since it tended to reduce the number otf 
belt breakages, with consequent stoppages and 
replacements. In many works inspections of this 
kind had been found to be fully worth while. 
To avoid approach for lubrication purposes dis- 
tant feeds should be used and, so far as_pos- 
sible, oiling should be done during non-running 
periods. Further, no painting, limewashing, wir- 
ing, or other similar maintenance work should be 
allowed in the vicinity of running mill gearing, 
which, of course, included shafting. This rule 
should be enforced on occasional workers as well 
as on the regular workers in the factory. 
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Chemical Engineering Congress of 
the World Power Conference, | 936 


The technical programme of the Chemical 
Engineering Congress of the World Power Con- 
ference, 1936, has now been issued. The Con- 
gress will be held at the Central Hall, West- 
minster, from June 22 to 27. A foreword points 
out that chemical engineering has now definitely 
emerged as a distinct branch of the engineering 
profession. This is in no small degree due to 
the striking developments in the provision of 
new materials, available both for manufacturing 
and constructional purposes. In addition to his 
connection with the chemical industry itself, 
there is practically no branch of industry in 
which the chemical engineer does not or might 
not contribute valuable assistance. 

The chairman of the organising committee is 
Sir David Milne-Watson, LL.D., D.L. (chair- 
man of the Metropolitan Gas Light & Coke 
Company), and the vice-chairman Dr. E. W. 
Smith, C.B.E., while Lord Leverhulme is Presi- 
dent. The vice-presidents include Sir John Cad- 
man, Sir Robert Hadfield, Bt., F.R.S., Sir 
Harry McGowan, K.B.E., Mr. Charles Mitchell 
and others. 

On the Grand Council are the following, among 
numerous others: Mr. D. A. Bremner, O.B.E. 
(British Engineers’ Association); Mr. E. C. 
Evans (British [ron and Steel Federation); Mr. 
Reginald G. Clarry, M.P. (British Road Tar 
Association); Mr. George T. Purves (Coke Oven 
Managers’ Association); Dr. W. R. Ormandy 
(institute of Fuel); Dr. Richard Seligman (In- 
stitute of Metals); Mr. Charles Day (Institution 
of Mechanical Engineers) ; Sir Harold Carpenter, 
F.R.S. (Iron and Steel Institute); Mr. J. A. 
Davy (National Association of Coke and By- 
products Plant Owners); Sir Joseph E. Petavel. 
D.Se., F.R.S. (National Physical Laboratory). 

The technical programme of the Congress is 
divided into the following sections: (A) Chemical 
Engineering Projects; (B) Chemical Engineering 
Plant Construction; (C) Fuel, Heat and General 
Problems in Chemical Engineering; (D) Ad- 
ministration and Works Organisation in Chemi- 
cal Engineering; (FE) Trend of Development in 
Chemical Engineering; (F) General Aspects. 
The foregoing sections indicate the scope of the 
Congress and not necessarily apply to the titles 
of Papers. Indeed, each item is subject to con- 
siderable subdivision. 

There is a strong technical committee, includ- 
ing members and advisory members. The General 
Secretary is Mr. M. W. Bush and the Inter- 
national Secretary Mr. C. H. Gray. Full par- 
ticulars regarding the Congress programme, 
membership and other matters will be issued by 
the Organising Committee in due course. Mean- 
while all communications should be addressed to 
the Congress Office, 56, Victoria Street, London. 


Edgar Allen & Company, Limited 


A capital reconstruction scheme is. proposed by 
the directors of Messrs. Edgar Allen & Company. 
Limited, steelmakers, Sheffield, to deal with 
£136,148, represented by £94.917 actual assets to 
be written off and £41,230 debit at profit and loss 
account. The debit balance shown in the last 
balance-sheet was £76,824, which has been reduced 
by applying £35,594 from the reserve fund. It is 
proposed to reduce the £1 ordinary shares to 13s. 4d., 
to make the 5 per cent. preference less tax, instead 
of tax free, and to cancel three years of preference 
dividend accrued to April last. As a recompense. 
the holders of the 300,000 £1 preference shares will 
have distributed pro rata among them 67,500 ordi- 
nary shares of 13s. 4d. each. Holders of the present 
ordinary shares are asked to cede about 11 per cent. 
of their holdings in favour of the preference share- 
holders, which will provide 45,000 shares. The 
balance of 22,500 shares is to be provided by 
capitalising £15,000 from the reserves, thus extin- 
guishing that account. 
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Metal Spraying 
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in the Foundry 


DISCUSSION BY LONDON FOUNDRYMEN 


The Brancu-Presipent (Mr. A. S. Beech) was 
particularly interested in the author’s reference* 
to the spraying of cores, and in this connection 
the Branch-President recalled an experience he 
had had when visiting the works of the Gnome 
& Rhone Engine Company, in France, some years 
ago. In the aluminium foundry there the cores 
and the moulds were sprayed with a red fluid, 
and analysis of a sample of this fluid showed that 
it consisted of red oxide and a certain amount 
of water. It was applied to the cores before 
they were baked, and the aluminium castings 
produced in that foundry were amongst the 
finest he had ever seen. 


Spraying Propellers 

Mr. Westey Lamsertr, C.B.E. (Past-President 
of the Institute), recalled that his company had 
acquired a metal-spraying pistol in the year 1914, 
it being thought that sprayed-on metal might 
prove a suitable means of filling up erosion 
pitting in ships’ propellers. Erosion trouble— 
not to be confused with corrosion—was the bug- 
bear of the propeller manufacturer. It is due 
to cavitational effects, the breakdown of vacuum 
cavities formed in the water by the rapidly- 
revolving propeller. Following a double trip 
across the Atlantic of a new liner, it is not un- 
usual to find that the depth of the erosion pits 
is of such seriousness as to cause concern. The 
difficulty is overcome to a large extent by a 
re-design of the propeller. Several vessels have 
been to sea with propellers treated by the metal- 
spraying process. It is not long, however, be- 
fore the sprayed metal disappears. One can 
anticipate this happening, having in mind the 
finding of the late Sir Charles Parsons, that the 
cavitational force may be of the order of 180 tons 
per sq. in. This particular application of metal 
spraying has not proved an unqualified success, 
hut has, nevertheless, tided over a difficulty for 
the time being. 

Metal spraying is a subject of great interest. 
In France, and in particular at Bordeaux, he 
had seen scores of cable pylons, signal standards 
and other railway equipment undergoing treat- 
ment by zinc spraying; in Paris he had watched 
the sand-blasting and spraying of two immense 
lock gates. Messrs. Thompson, of Dudley, have 
for some years past sprayed tanks and commer- 
cial castings, such as impeller and turbine cast- 
Ings. 

From a demonstration of metal spraying, one 
would be driven to conclude that there must be 
thousands of applications in which the process 
can be applied advantageously, but the process 
las not as yet made the progress expected. One 
of the snags in connection with the use of the 
process in the foundry and elsewhere is the fact 
that the ordinary high-pressure air, unless de- 
livdrated, carries a quantity of moisture. On 
some days, the state of the atmosphere is such 
that the process cannot be operated unless de- 
hydrated air is available. 

His personal use of the metal-spraying process 
did not extend to the spraying of moulds and 
cores. The proposition is evidently one deserv- 
ing of sympathetic consideration. He would have 
thought that the coating of moulds and cores 
with sprayed-on metal might possibly detract 
from the venting qualities of the sand. 

Mr. Roger agreed that there was a snag in 
the fact that the compressed air available in 
foundries usually contained fair quantities of 
water; when using hydrogen, also, he had found 
that water had a bad effect. But the water con- 
tent of compressed air could be reduced ‘or 
eliminated by heating the air either before or 
after compressing, and in his experience of the 
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spraying of castings in particular no real diffi- 
culties had arisen; at any rate, not even 2 per 
cent. of the failures he had experienced could 
be attributed to the presence of water in the 
compressed air. 

Mr. Lampert asked if he dehydrated the air. 

Mr. Rocer replied that he did not; he had 
often thought that it might be a good thing, 
but the difficulties were not such as to call for it. 
Even those cases of failure which he had thought 
might be attributed to the presence of water in 
the air might be due to other causes. 

Mr. Lampert said that it had been the prac- 
tice at his works to dehydrate the air used for 
spraying propellers, 


Sand-blasting for Spraying 

Mr. B. B. Kent, at whose works metal-spray- 
ing guns had been in use for about three years, 
said that the water content of compressed air 
had given more trouble than any other factor at 
first; but the difficulty had been overcome by 
htting various interceptor traps. ; 

Mr. Kent also asked if there were any par- 
ticular reason why the author had specified the 
use of flint sand for sand-blasting prior to spray- 
ing. In his own experience the best results were 
obtained with angular chilled-iron  grit—not 
round shot—and he asked if good results could 
he obtained with sand. 

Mr. RocGer said it was not his intention to 
specify sand only, because both angular chilled- 
iron grit and sand were used, depending upon 
the metal to be treated, to secure the proper 
keying’ There were many cases in which one 
must use angular steel grit. Ordinary round 
shot was not used, of course, for preparing 
metal for spraying. 


Tensile Strength of Sprayed Metal 

Mr. Lampert disagreed with the statement in 
the Paper that the tensile strength of the 
sprayed metal was about equal to that of the same 
metal in the cast condition. He suggested that 
it would be more correct to say that its strength 
was about half that of cast metal. In this con- 
nection, he referred to some experiments he him- 
self had made, in which he had used two steel 
rods, of 0.564 in. dia., and having tapered ends. 
The two rods were placed end to end, with the 
points touching, and the tapered portions of 
each rod were built up by sprayed metal until 
a test-bar of full diameter had been fabricated. 
A series of test-bars, using various metals for 
the spray, tended to show that the tensile 
strength of the sprayed metal did not exceed 
half that of the metal in the cast condition. 

Mr. RoGer replied that he had not made tests 
such as those made by Mr. Lambert, but only tests 
of the metals made in the form of test-bars, and he 
admitted that the figures obtained had varied. 
In this connection he said it must be borne in 
mind that sprayed metal was not equivalent to 
welded metal; it was only interlocked, due to 
the sand-blasting of the objects to be sprayed. 
He asked if Mr. Lambert had sand-blasted the 
tapered ends of his steel rods before spraying 
metal on to them. 

Mr. Lampert replied that the tapered ends 
were knurled to give a key for the sprayed 
metal. 


Air Compressor Requirements 

Mayor H. J. Wititams, British Oxygen Com- 
pany, Limited, after expressing his surprise and 
admiration in respect of the advance that Mr. 
Roger had made by his own efforts, agreed that 
in view of the many variables arising in this 
work, it was difficult to secure results of 
tests of a definite character. One appreciated 
the advances made by the pioneering efforts of 
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Metallisation, Limited, and by the users, who 
were in many cases getting ahead of published 
research. 

The condensation in the air line that had been 
referred to in connection with metal spraying 
did constitute a snag, if not very carefully safe- 
guarded. His company recommended the instal- 
lation of an ‘‘ after cooler’? between the com- 
pressor and the receiver as the first important 
step towards eliminating troubles due to mois- 
ture. In addition, the air line could be trapped 
near the vulnerable parts, the first being near 
the valve of the sand-blast machine, and after 
a dryer or trap could be used at the pistol leads. 

Even so, and after these precautions, it was 
surprising that moisture sometimes was evident 
in the pistol, and one had come to the conclu- 
sion after several hours’ spraying that it was 
possible that the condensation arose in the rarer 
cases possibly through the expansion of the air 
in the turbine. At any rate, for the moment he 
could find no other explanation. 


Flint Preferred 

In regard to sand-blasting, his company recom- 
mended the use of flint, but they would not say 
they would not recommend angular chilled-iron 
grit, because many users of the process were 
using chilled-iron grit, and indeed, through 
representations made by Factory Inspectors, 
were forced to do so. 

Flint under all conditions, even in its pow- 
dered form, had a cut. Another advantage of 
flint, when dealing with light-gauge metals, was 
that flint would always break, whereas chilled 
iron would not break, and in consequence there 
was a slight danger of it bruising the surface oi 
the metal, and this bruising, when magnified, 
appeared in the form of small fissures or pockets 
of oxide, and consequently in certain cases there 
would be risk of after-attack. 

However, in view of the difficulties which had 
heen experienced in the last year, especially in 
the activities of Factory Inspectors trying to 
stop the use of flint in factories, metal sprayers 
were being forced to the use of chilled iron for 
blasting. 

Commenting on the application of spraying to 
propellers, to fill up the cavities due to erosion, 
Major Williams said it had been appreciated 
that owing to the pressure to which propellers 
were subjected at high speeds, the sprayed metal 
might not stand up to it, but it was felt it 
might help. 

There was also the very serious erosion near 
the boss of a propeller, referred to by sailors as 
“water lick.’’ His company had tried various 
methods of overcoming that, and although they 
were not yet in a position to say that the results 
were definite, they received sufficient 
encouragement to continue with the experiments. 


Torch Batteries 


Mr. Lampert mentioned another interesting 
upplication of metal spraying, one which had 
been of very great service during the war, t.e., 
the spraying of copper on the ends of the car- 
hons of the electric-torch batteries supplied to 
the troops. Prior to the application of metal 
spraying to this purpose, the ends of the carbons 
had been coppered by means of electro-deposition. 
In the latter process, the carbons had to be put 
into a chemical bath, with the result that a 
certain amount of the solution was retained by 
the carbon, and corrosion of the copper ensued. 
Hundreds of thousands of these small carbons 
had been sprayed, boards being drilled to take 
the carbons, leaving the ends exposed for spray- 
ing, a few seconds sufficing to deposit sufficient 
metal, whereas by the electro-deposition method 
considerakle time was expended, and, moreover, 
the metal-sprayed carbons were perfectly clean 
and did not require washing or other treatment. 

Mr. Bexsow, who commented that the author 
had referred mostly to the spraying of fairly 
soft metals, asked if it were possible to spray 
the harder metals, particularly hard facing 
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metal. 
solution to the erosion problem. 
Mr. Rocer replied that the spraying of hard 


If it were possible, it might provide a 


metals was an every-day process. Whether the 
metal be hard or soft, one could obtain the same 
density, provided the spraying was carried out 
efficiently. He believed the greater uses coming 
forward to-day were concerned with the harder 
metals. 


Automobile Applications 

Mr. J. Werstake, who was invited by the 
Branch-President to discuss the spraying of 
engine-cylinder heads, said that that was being 
done, with a view to improving thermal effi- 
ciency, by reflecting heat back into the charge 
rather than wasting it. Experiments had shown 
that the rate of burning in engines had been 
greatly increased thereby. A great many engines 
suffered from slow burning, with consequent 
high temperature in the exhaust valves; by 
spraying the head, the magneto advance of an 
engine had been reduced, the consequence being 
to lower the temperature of the exhaust valves 
and increase the power. 

Another very useful development from the 
engine point of view was the aluminising of the 
exhaust valves. The normal temperature of 
exhaust valves was somewhere about 750 deg. 
C., and in many lorries the exhaust valves would 
burn out within a month or six weeks, or after 
the vehicle had covered 5,000 or 6,000 miles. 
After aluminising the exhaust valves, however, 
they had not burned out until the vehicles had 
covered twice that distance. 

A curious fact was that some engines tended 
to become rough when the cylinder heads were 
first sprayed, but that roughness ceased as soon 
as the sprayed metal became coated with car- 
bon, and there did not appear to be any great 
alteration of the running of the engines then. 


Spraying and Chills 

Mr. J. F. Cuampers, discussing the use of 
chills to secure local hardening in castings, 
pointed to the trouble that arose due to rusting 
of the chills, causing blowholes; and he asked if 
metal spraying had been applied to chills, to give 
them a more or less permanent non-rusting coat- 
ing, so that they could be used a number of 
times in castings without giving trouble. 

Aluminising Process 

Mr. Roger said he had made numerous tests 
with chills. If deep chills—anything over § in.— 
were metal-sprayed they were resistant to corro- 
sion for a time; some chills had been aluminised, 
and so far there had been no appreciable burning 
or corroding. He had one set of chills, which 
had been used practically daily for four months, 
and when they were rubbed up they became as 
bright as when first treated. Rather than 
spray thin, small portions of metal used for 
local chilling, he would prefer to spray either the 
core or the mould; that had been very adyan- 
tegeous. Heavy chills required aluminising; and 
so far as he knew at present, they lasted indefi- 
nitely when so treated. ° 

The aluminising process consisted of spraying 
the metal—preferably steel—with aluminium, 
then to coat that with a bitumastic cement and 
heat it from 700 to 900 deg. C. from 10 to 39 
min., depending on the weight or size of the 
object treated. The bitumastic cement was sub- 
sequently burned off, or it fell off, and the heat- 
ing extended practically through to the core of a 
§-in. chill. 


Anodic Oxidation 

Mr. Baker asked if a metal which had been 
aluminised could be subjected to the anodic 
oxidation process to give it further protection. 

Mr. Roger replied that that was being done; 
but the success of such treatment depended more 
or less on the metal. If a core were sprayed 
there was a thin film of metal deposited on the 
casting, which could be seen clearly under the 
microscope; the structure was actually altered. 
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There were various figures relating to the amount 
of aluminium absorbed—varying from 0.5 per 
cent. up to about 2 per cent. in heavy castings. 
But there were many variables in this work, and 
a real foundation had not yet been established. 


Spraying Sharp Corners of Sand 

Mr. W. B. Lake, J.P. (hon. treasurer of the 
Institute), asked if the sharp corners of a green- 
sand mould could be sprayed successfully, or 
whether the pressure at which the metal issued 
from the gun would cause them to blow away. 

Mr. Roger replied that certainly a little skill 
was necessary in the handling of the gun where 
there were sharp corners or narrow projections. 
if the gun were held too closely to such corners 
or projections, they would be blown away; but 
the average mould would stand up to the pres- 
sure if the gun were used properly. He had not 
experienced difficulty in spraying narrow fins 
and projections 3 in. deep and little more than 
1 in. wide—although he admitted that he had 
exercised considerable care. On the other hand, 
he had found that one was liable to fill up a 
corner to a little fillet—but perhaps that was 
due to lack of sufficient skill in spraying. One 
should not actually spray the corners directly; 
sufficient metal would get into them without 
directing the gun to them directly. 


Spraying Metal Insets 

The BraNncu-PREsIDENT asked if Mr. Roger had 
had experience of spraying metal insets which 
had to be cast into the castings. He recalled 
that during the war he had been concerned with 
some large electrical castings into which some 
steel poles had to be cast, and sometimes there 
had been great difficulty in getting them to 
adhere to the main castings rigidly. It was 
found that to clean and sand-blast them, bake 
them and coat them with red oxide was quite 
efficacious, except in a few cases, when one of 
the poles would become loose in the casting. In 
the average foundry there were quite a number 
of castings into which one had to cast steel or 
iron parts and cast grey iron or other metal 
around them, and it was required that those 
parts should be held in position rigidly. Per- 
haps by spraying them a better key would be 
secured. 

Mr. Rocer was not prepared to say that he 
had achieved absolute success by spraying such 
insets; occasionally they had become loose, and 
if he had to guarantee a job, he would prefer 
the red-oxide cementation process mentioned by 
the Branch-President, for it was more reliable. 
But he believed that eventually we should find 
an alloy which would give us all we should want; 
he was getting nearer to it, for in his later work 
there was less loosening of insets than was the 
case previously. There had been difficulty in 
drawing the various alloys into wire for use in 
the gun. A great deal depended upon the effect 
which the sprayed metal may have in a casting. 
One had also to consider the part to be cemented 
in or welded to the casting—it almost amounted 
to that in the case of small castings; there was 
a definite melting point in the wire supplied for 
metal spraying, and it was sprayed on to some- 
thing cold. If one could find a metal which 
would never get beyond the plastic stage when 
the iron was run into it, the problem would be 
solved. 

Is it Practical? 

Mr. W. B. Lake, J.P., asked to what extent 
the author had experimented with the spraying 
of moulds and cores. Had he any regular lines 
which he treated in that way, and had he been 
doing that for some years or was it a new depar- 
ture? In other words, had he found it a really 
practical success so far? 

Mr. Rocer replied that only during the last 
ten months had he been doing very much work 
in the application of spraying to foundry prac- 
tice. Soon after the war he had made an attempt 
to do similar things in France, and about five 
years ago he had done a little work in this 
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direction; but, unfortunately, he had not kept 
the data he had obtained then, so that receitly 
he had been going over the same ground again. 
The process was practical; but only time would 
tell whether or not it was of commercial value, 
Everybody was anxious to make money, but no 
user seemed willing to put money into research 
on the problem; he appealed to anyone who had 
spraying plant to co-operate with him, so that 
they might try to arrive at something of com- 
mercial value. He believed that in the average 
foundry he could effect a saving of 10 per cent. 
in the scrap which arose through bad contrac- 
tions, cores that were likely to stick in, by patch- 
ing up, and so on. Although one did not like to 
talk of patching up, it was often necessary. 


Vote of Thanks 

Mr. F. ©. (Branch Vice-President) 
proposed a hearty vote of thanks to Mr. Roger for 
his enlightening Paper concerning a development 
of which, perhaps, many 
superficial knowledge. 

Mr. B. B. Kent seconded, and Mr. Rocer, 
responding, said he was amply rewarded by the 
interesting discussion which his Paper had 
aroused. 


yresent had only a 


Hadfields, Limited 


CAPITAL RECONSTRUCTION PROPOSED 


An extraordinary meeting of the shareholders of 
Messrs. Hadfields, Limited, Sheffield, is to be held 
on April 5, to consider the proposed reorganisation 
of the capital by reducing the £1 ordinary shares 
to 10s. each, in order to bring the capital more into 
accord with the present-day value of the undertak- 
ing. It is not proposed that the preference share- 
holders be asked to suffer any reduction of capital. 
In a cireular to shareholders, it is stated that the 
works were devoted almost entirely to the produc- 
tion of war material during the war period. Vast 
extensions were made and, as a result, when peace 
was declared, the company had available land. 
buildings and plant greatly in excess of require- 
ments. After a period of reconstruction a substan- 
tial proportion of the plant was profitably employed 
for a number of years, but the worldwide indus- 
trial depression which became acute in 1930 seri- 
ously affected the company’s turnover. Contribu- 
tory causes of contraction of business and reduction 
in the utilisation and output of the company’s 
plants are given as :—Intensive competition at home 
and abroad; foreign tariffs, exchange conditions 
and other embargoes; high rate of taxation; and 
change in the nature of products now in demand. 
The trading profits have not been sufficient to 
permit of any depreciation being provided for 
since 1929, and no dividend has been declared on 
the 45 per cent. cumulative preference since 1930. 
[Payment of the arrears is now announced. ] 

The debenture holders have consented to a re- 
duction in the rate of interest from 5} to 44% per 
cent. as from August 1 next which will effect a 
saving after the current year of nearly £13,000 per 
annum. It is considered that the book values of 
buildings and plant which are redundant or which 
cannot be fully employed should be written off or 
reduced to their present utility value. and that 
the charge for depreciation should be confined to 
those assets which are employable under present 
conditions. The directors recommend that the 
figure at which buildings and plant stand in the 
halanee sheet should be reduced by £972.624, and 
the value of trading investments by £48,186. making 
a total of £1,020.810, and that effect should be 
given to these adjustments by reducing the nomina! 
value of the 1.859.784 ordinary shares of £1 each 
to shares of 10s. each (£929.892), by reducing the 
special reserve account by £52.735. and the amount 


carried forward on profit and loss account by 
£38,183. 
Tue L. & N.E. Rartway Company have placed 


orders for 2,000 goods wagons of 12 tons capacity. 
Fifty covered wagons have ordered from 
Messrs. R. Y. Pickering & Company, Limited. 
Wishaw, and 250 each covered and open wagons 
from Messrs. Hurst Nelson & Company, Limited. 
Flemington, Motherwell. 
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Notes from the Branches 


Wales and West of England.—The annual 
meeting of the Wales and West of England 


Branch of the Institute of British 
was held at the Great Western Hotel, Cardiff, on 
March 16, 1935, Mr. Roy Stubbs presiding. Mr. 
C. KE. Richards was re-elected as Branch-Presi- 
dent and the Branch Council was also re-elected. 
Mr. J. J. McClelland was re-elected hon. 
secretary and treasurer. 

Mr. Sovracorr proposed that a hearty vote 
of thanks be accorded to the officers, 
the value of the work done by the hon. secretary. 
This was seconded by Mr. Kinsman and carried 
unanimously. Mr. RicHarps responded. 

Mr. McCietitanp reviewed the work of the 
Branch and referred to the assistance given by 
the University College of South Wales and Mon- 
mouthshire which provides accommodation for 
meetings free of all cost. With this he coupled 
the name of Dr. W. R. D. Jones. During the 
Session just completed, four special lectures had 
heen arranged at Llanelly. These were well 
attended and much interest shown, but the num- 
her of members enrolled had been discouraging. 
Nevertheless, the Branch felt that this propa- 
ganda work should be encouraged, as the largest 
foundries were in that particular district. Mr. 
McClelland concluded by asking the meeting to 
show its appreciation of the visit of the Presi- 
dent, Mr. Roy Stubbs, who, during his year of 
office, had been untiring in his efforts on behalf 


Foundrymen 


as 


stressing 


of the Institute. This was seconded by Mr. 
Ricuarps and carried with acclamation. In 
reply, Mr. Stvsss said that this would be his last 


Branch meeting President of the Institute, 
and that no visit had given him greater pleasure, 
for during the Cardiff Conference he got to 
know some of the members. The Branch was not 
but that did not mean that it was 
not making progress. A Branch revolved around 
its secretary, and the Institute as a whole was 


as 


a large one, 
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very grateful to Mr. McClelland for the work 
he put into it. One of the main objects was to 
help craftsmen to become technicians, and this 
was possible through membership. One could not 
buy any book in the country which contained 
information such as could be found in the Insti- 
tute’s Proceedings. The Institute was born 
because people realised that it was best to help 
each other rather than fight each other, and its 
real object was to find out the truth, collecting 
knowledge and distributing it to all and sundry. 
It was a national Institute, doing national work 
of national importance. Every refinement in the 
foundry industry had been due to this Institute, 
in which the humblest and smallest foundryman 
Was just as important as anyone else. 


Canadian Nickel Developments 


Nickel demand 
stantially higher 
the increased 
Company of 


this year 
than last 
requirements 


is expected to be sub- 
year, and to cope with 
the International Nicke: 
Canada, Limited, is increasing its pro- 
duction and starting up extra plant. Two spare 
reverberatory furnaces have been placed in opera- 
tion at the Copper Cliff smelter, while at the Port 
Colborne nickel refinery an additional electrolytic 
unit has been started, which will produce approxi- 
mately 800.000 ibs. additional metal per month. In 
addition, the four new converters and _ blowing 
equipment, of which construction was started early 
in 1934, have been completed and are ready for 
operation. 


NATIONAL SHIPBUILDERS Security, Limirep, is not 
to sell the Low Walker shipyard of Messrs. Sir 
W. G. Armstrong Whitworth & Company (Ship- 


builders), Limited, known as Mitcheil’s yard, New 
castle-upon-Tyne. One reason for this is understood 
to be its well-equipped state. The Tyne Iron Yard. 
Willington Quay, and Dobson’s Yard. Walker, 
which were taken over by National Shipbuilders 
Security from Messrs. Armstrong Whitworths some 
time ago. are to be sold at the end of this month. 


Book Review 


Metallurgy. By Kk. L. Rhead. New Edition. 
Published by Longmans, Green & Company, 
Limited, 39, Paternoster Row, London, 
KE.C. 1935. Price 10s. 6d. 


For the past forty years students of metallurgy 
have been familiar with Mr. Rhead’s handbook 
in one form or another. Appearing first in 1895, 
it has passed through one edition after another 
with constant vision and enlargement, down 
to the present volume, the sixth of its line, which 
been even more copiously re-written and 
brought up to date. The author’s objective has 
always been to provide a basis for further study 
enunciate principles without going into 
details, and it is repeatedly made clear through 
out the book that an outline only is being given, 
and that further intormation must be sought 
from appropriate sources, 

The major additions made since the last edition 
appeared in 1930 include sections on pyrometry, 
metallography and foundry work, while the sec- 
tions on testing, electric furnaces and electro- 
ivtic processes have been considerably enlarged. 
The section on foundry work consists of some 
17 pages, and in this small space the author 
gives 2 competent outline of the factors govern- 
ing modern toundry practice. Competence is, 
in fact, the keynote throughout; in its revised 
form this veteran among text-books compares 
very favourably with many of the more recent 
attempts to compress the whole range of metal- 
lurgical practice into one volume and yet to give 
an adequate picture of the subject for students 
commencing the study of metallurgy. 
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i. 
THe Brusn EvecrricaL ENGINEERING CoMPANy, 
Limitep, Loughborough, has rec eived an order for 
a 15,000-kw. CMR Brush ’’-Ljungstrom turbo- 


alternator for the Watford Corporation. 


ORMAN LONG 


Manufacturers of FOUNDRY, 


Booklet giving analyses, etc., 


will be 


sent on request. 


DORMAN LONG & CO. LTD., 


MIDDLESBROUGH 


j 


AGENTS IN SCOTLAND: 
MESSRS. J. & A. MCMORLAND, 
40 ST. ENOCH SQUARE, GLASGOW 
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Trade Talk 


A MESSAGE RECEIVED from India states that the 
blast furnaces of the Bengal Iron Company, Limited, 
at Kulti were started recently, after four years, 
to cope with orders for pig-iron from Japan. 

Messrs. ALEXANDER Finpitay & Company. 
Limirep, Parkneuk Bridge Works, and the Mother- 
well Bridge & Engineering Company, Limited, 
Motherwell, have received orders from the Chinese 
Purchasing Commission for steelwork bridge spans 
of various sizes. 


FoLttowinc on the order booked last week for 
rolling-stock to an _ estimated value of £80.000, 
Messrs. Hurst Nelson & Company, Limited. 


Flemington Works, Motherwell, have received an 
order for six 20-ton brake vans for the London 
Passenger ‘Transport Board. 

THE SHOW OF BULBS promoted by the Horticul- 
tural Section of the Welfare Department of Messrs. 
Glenfield & Kennedy, Limited, Kilmarnock, has 
held a premier place for many years among spring 
exhibitions in Scotland. This year’s event, which 
was held on March 16, was one of the best in the 
history of the society with regard to quality of 
blooms and number of exhibits. 

Ir 1s proposeD by the Lanarkshire County Council 
Education Committee, subject to the approval of 
the Ministry of Labour, to purchase the old Crown 
Ironworks, belonging to Messrs. Stewarts and 
Lloyds, Limited, in Main Street, Coatbridge, for 
the purpose of erecting instruction centres for un- 
employed juveniles in the Airdrie and Coatbridge 
districts. The site extends to about 23 acres. 

Tue NortH British Locomotive Company. 
Limited, Springburn, Glasgow, has received an 
order for about 50 locomotives for the Egyptian 
Government. In the meantime a start will be made 
with 20 engines, and 30 more will be started in the 
near future. As the contract follows on a con- 
tract for 50 locomotives for South Africa, which 
has now been completed, it may not be necessary 
to engage many more men to undertake the con- 
tract, but there is an assurance of steady work for 
many months ahead for workmen already engaged. 


MUCH ATTENTION is being given to a display at 
Crown House, Aldwych, showing applicatiois of a 
special lightweight metal known as M-V. “C” 
alloy, manufactured by Metropolitan-Vickers Elec- 
trical Company, Limited. A remarkably varied 
selection of examples help to show the wide range 
of applications. Although it is mainly castings 
that are shown the metal is ideal for extrusions. 
sheets and tubes. A replica of a medallion actually 
cast by H.R.H. the Duke of Kent is shown, and a 
comprehensive collection of cast nameplates of all 
sizes. Such widely separated applications as motor- 
bus frames, miners’ hand-lamps, parts of aeroplanes, 
electrical machinery, trawlers, etc., are also repre- 
sented. 

Many CLYDEBANK WORKS are perturbed at the 
report that a further reduction in the capacity of 
the Singer factory is to be made in the course of 
the next few months. A large quantity of plant and 
machinery is to be transferred to the firm’s new 
factories at Monza, in Northern Italy, and at 
Nantes, in France, for the manufacture of heavy- 
type sewing machines for tailoring purposes. These 
factories were originally planned to _ produce 
domestic-type sewing machines only, but the opera- 
tions of tariffs and other important restrictions have 
compelled the firm to increase the range of their 
manufactures. Except for shuttles and one or two 
of the smaller and more intricate parts, it is in- 
tended that machines will be 100 per cent. French 
or Italian material. 


THE FIRST ANNUAL DINNER of the Newport Metal- 
lurgical Society was held last Saturday. It was 
presided over by Mr. G. H. Lathom. The principal 
guest was Mr. L. D. Whitehead, and amongst those 
present were the Mayor of Newport. Alderman C. T. 
Clissold, Mr. E. Williams (chairman), Mr. W. H. B. 
Whitehead (treasurer), Mr. T. G. Davies. and Mr. 
R. V. Williams (joint honorary secretaries), Princi- 
pal A. G. Webb, Mr. W. J. Paton, M.A.. Mr. T. F. 
Davies, Mr. V. C. Faulkner (Past-President, Insti- 
tute of British Foundrymen), Mr. G. E. Hider. and 
Dr. MacNair. The function was an unqualified 


success, and will be repeated next year. 
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Week’s News in Brief 


Contracts Open 


Staines, March 25.—100 street-lamp columns in 
cast iron, for the Urban District Council. Mr. D. C. 
Fidler, engineer and surveyor, Bridge Street, Staines. 

Swansea, March 25.—Steel safety-valve vent pipes, 
for the Town Council. Messrs. Preece, Cardew & 
Rider, 8, Queen Anne’s Gate, Westminster, S.W.1. 
(Fee £2 2s., returnable. ) 

India, April 17.—Steel castings (axle-box bodies, 
horn blocks, drag boxes and piston heads), for the 
North Western Railway, Lahore. The Department of 
Overseas Trade. (Reference G.Y. 14,890.) 

Cowes, March 25.—Supply and delivery of about 
24 miles of cast-iron pipes, with special castings, or 
alternatively, spun-iron pipes, for the Urban District 
Council. Mr. J. W. Webster, engineer, Northwood 
House, Cowes, I.W. 

Cardiff, March 27.—For the Rural District 
Council :—(1) Supplying and laying 7,700 yds. 4-in. 
dia. asbestos-cement pressure pipes, 3,200 yds. of 
3-in. dia. asbestos-cement pressure pipes, and other 
works; (2) supplying and laying 100 yds. 6-in. dia. 
cast-iron pipes, 1,100 yds. of 4-in. dia. cast-iron 
pipes, 4,300 yds. of 3-in. dia. cast-iron pipes, and 
other works; (3) constructing concrete storage tank 
and supplying and laying 4,200 yds. of 3-in. dia. 
asbestos-cement pressure pipes, and other works. 
Mr. W. Farrow, 20, Park Place, Cardiff. (Fee 
£2 2s. in each case, returnable.) 


Company Reports 


General Refractories, Limited.—Final dividend of 
+ per cent., making 124 per cent. for 1934. 

Vickers, Limited.—Dividend for the year 1934 of 
6 per cent, on the ordinary shares, payable on 
April 4. 

Radiation, Limited.—Final dividend on the ordi- 
nary shares of 93 per cent., making 124 per cent. 
for the year, and a bonus of 24 per cent. 

Ideal Boiler & Radiators, Limited.—Accounts for 
six months to December 31 last show a net profit, 
aiter setting aside £36,862 for income tax, of 
£101,396. The first dividend on the 5 per cent. pre- 
ference capital for the period to December 31 last 
took £18,206 and the remainder of the profit, 
£83,190, is carried forward. No dividend is declared 
on ordinary capital. 

Hadfields, Limited.—The directors announce pay- 
ment of arrears of dividend on the preference shares 
to December 31, 1934. No dividend is recommended 
on the ordinary shares. Proposals for writing down 
the ordinary share capital are detailed elsewhere. 
Trading profit for 1934 was £139,942; net profit, 
£93,995; brought in, £36,552; dividend of 18 per 
cent. on the 30,000 43 per cent. cumulative preference 
shares, £41,850; carried forward, £88,698. 

W. Canning & Company, Limited.—Trading profit 
for 1934, £67,283; total with other income, £73,910; 
net profit, £62,749; brought in, £21,381; to reserve, 
£10,000; interim dividend on ordinary shares of 5 per 
cent., £11,625; proposed final dividend of 5 per cent., 
less tax, £11.625; bonus of 2s. per share, less tax, 
£23,250. making 20 per cent.; employers’ benevolent 
trust fund, £2,000; other grants, £4,000; carried 
forward, £21,630. 


‘ 


New Companies 


(From 
Limited, 
Chancery 


the Register 
Company 
Lane, 


compiled by 

Registration Agents, 
London, W.C.2.) 

H. C. Goodman, Limited, 186, Caversham Road, 
Reading.—Iron and brass founders, heating and 
general engineers. Capital, £5,000. Directors: H. C. 
Goodman, R. J. Goodman, and R. Goodman. 

Universal Grinding Wheel Company, Limited, 
Universal Works, Stafford.—To acquire all or any 
part of the assets, liabilities and undertakings of 
the Universal Grinding Wheel Company, Limited. 
Capital, £600,000. Directors. Sir John F. Beale, 
S$. R. Beale, K. Benham, A. R. Bosman, C. G. 
Heywood. H. R. Jenkins, P. Lindsay, and W. M. 
Rowland. 


Jordan & Sons, 
116 «to 118, 
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Personal 


Mr. J. S. Guten Primrose, A.R.T.C. (Glasgow). 
has been put in charge of the metallurgical deyart. 
ment recently inaugurated at the Tyseley Works, 
Birmingham, of the Rover Company, Limited, whose 


head office is now at the New Meteor Works. 
Coventry. 
Sir Francis Josepu, C.B.E., J.P., D.L.. chair- 


man of the Central Pig-iron Producers’ Association, 
has been nominated to succeed Lord Herbert Scott 
as President of the Federation of British Industries 
for the coming year. Subject to confirmation, Sir 
Francis Joseph will enter upon his new duties early 
in April. He is a director of the London Midland 
& Scottish Railway and the Stafford Coal & Iron 
Company, Limited., together with other industrial 
concerns. 

Tuomas Bett, managing director of Messrs. 
John Brown & Company, Limited, Clydebank, who 
is to retire on March 30, will bid farewell to the 
foremen and managers at an informal function in 
the shipyard at the beginning of April. He is to 
live in retirement at Helensburgh, where he has 
built a house overlooking the Firth of Clyde. 
Although retiring, Sir Thomas will be retained by 
John Brown & Company as consultant. He will 
visit the shipyard weekly to discuss any important 
changes proposed in the ‘‘ Queen Mary.” 

Mr. James G. Wertr, C.M.G., C.B.E., a director 
of Messrs. G. & J. Weir, engineers, Cathcart, Glas- 
gow, has been elected to a seat on the Bank of 
England board of directors. His election will mark 
another step in the bank’s policy of broadening the 
range of national interests represented in its direc- 
torate. Mr. Weir, who is a younger brother of Lord 
Weir, served throughout the war. and at the end 
of 1917. when holding the rank of Lieut.-Colonel, 
he was appointed Controller of the Air Council’s 
Technical Department. A capable and experienced 
officer with pre-war flying experience, and an able 
organiser of production, Mr. Weir performed in- 
valuable service in that post. Since the war he has 
continued to be a pioneer in aerial development. He 
is chairman of the Cierva Autogiro Company, 
Limited, and a director of Contraflo Engineering 
Company. Limited. and Drysdale & Company, 
Limited. Renfrew. 


Will 


KEELING, ALFRED SHERIFF, director of H. 
Hopkiss & Company. Limited, 
founders, of Goodman Street, Bir- 
mingham 


£13,777 


Obituary 


THE DEATH occuRRED of Mr. James Roughead. 
who was for 71 years employed by the Carron 
Company. He was 88 years of age and retired 
about six years ago. 

Mr. ArcHriBaLp Witson, storekeeper with Messrs. 
Walker Hunter & Company, Limited, Port Downey 
Foundry, Camelon, Falkirk, collapsed whilst at 
work on March 16 and died almost at once. 

Mr. Francis Henry Critratt died at sea 
recently while on his way home from a cruise to 
the West Indies. Mr. Crittall was in his 75th year, 
and until about 18 months ago was governing 
director of the Crittall Manufacturing Company, 
Limited, manufacturers of metal windows, a_busi- 
ness he founded in 1882. The company had its 
beginning in a shed behind an ironmonger’s shop 
at Braintree, Essex; it now has factories at Brain- 
tree, Witham, Silver End and Maldon, Essex, and 
interests in similar enterprises throughout the world. 


Applications for Trade Marks 


The following list of applications to register trade 


murks has been taken from the ‘‘ Trade Marks 
Journal :— 
and _partly-wrought 


metals. British Driver-Harris Company, Limited. 
Gaythorn Mill, Albion Street, Manchester, 15. 
Royer.’’—Machines for preparing foundry 
sand, compost and the like. Royer Foundry & 
Machine Company, c/o Herbert Haddan & Com- 
pany, 31 and 32, Bedford Street, London, W.C.2. 
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AIR COMPRESSORS SONGS OF THE SAND. 


1ose & DRY VACUUM PUMPS Stanza IV - LOOKING BACK 


When the mists of a hundred years roll away 
John Parish looks at the past, 

Compared with the changes that happen to-day 
And ponders on things that will last. 
Whatever the state of Trade may be, 
Whatever the tide that serves, 

Rely on our Sand and you will see 

Good Luck with its upward curves. 


tes The time honoured service of these Erith grades 
5 kas When Foundry work came to the fore, 

has May cause you to wonder and follow the shades 
= Of those that have gone on before. 

will In England, Scotland and also in Wales 

kant The message of Erith will tell, 

Wherever a ship for a distant port sails 

ctor The answer will come back * All’s well.” 

— These machines are stocked in eleven standard 

sedi sizes, suitable for pressures up to 100 lbs. per You can use it and use it and yet in the end 

the sq. in. or vacuum, with delivered capacities rang- It carries you all the way, 

irec- ing from | to 300 cubic feet of free air per min. For facing and backing however you wend 

word The Sand will have the last say. 

= For particulars of these machines and particulars of other types It used to be so in the good old days 

rilte and sizes write to—Ref. Y. When business was easy to get, 
need To-day when you worry to find out what pays 
R E A V E L L & D., Our Sand you should never forget. 

os RANELAGH WORKS, IPSWICH. There may be some like it ‘praps cheaper in price 
any, Telegrams: ‘* Reavell, Ipswich.” ‘Phone: 2124 Ipswich. There may be some substitutes too, 
ring 


But in actual practice please accept our advice 
It’s the genuine thing that will do. 
Whatever the type of work you may do 


7 Whatever the problem on hand, 
BALD V V INS L e John Parish will help you to see it through 
With some of the ERITH SAND. 
G.P.O. Box No. 286 Baldwin House, 
67, 69 & 71, Queen Victoria Street, London, E.C.4. 


Galvanized and Sclf-Colour Rivetted and Welded 


TANKS & CISTERNS ERITH LOAM MARKETED IN FIVE GRADES : 


ead. FOR OIL AND WATER STORAGE. MILD 

— MEDIUM 

CORRUGATED & PLAINSHEETS 

Pal KEGS, DRUMS & CANS EXTRA STRONG 
= GALVANIZED PETROL STORAGE’ SAFES and 

reat WHITE SILICA 
any, for Oil Cores 
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Raw Material Markets 


Recent political and financial events have not ne eu 
such as to inspire a feeling of confidence in tie 
commodity markets, but nevertheless there is no 
sign of any weakness in the iron and steel trades. 
and this week a more buoyant tone has developed 
following unofficial announcements that the import 
duty on foreign steel is to be increased. Con- 
ditions in the finished-steel trade are still, 
perhaps, slightly irregular, but there is un- 
diminished demand for pig-iron. <A feature of the 
markets generally has been the lack of forward buy- 
ing. but this is not unnatural at the time of year, 
and the usual spring demand should make itself felt 
very shortly. 


Pig-lron 

MIDDLESBROUGH.—The home 
Cleveland iron is such as to absorb almost all of 
the output, and the makers are therefore not at 
all keen to accept the relatively low prices obtain 
able in the export markets. They are fairly well 
booked up ahead, and the renewal of a number of 
the bigger contracts cannot be much longer delayed. 
Fixed prices of No. 3 Cleveland G.M.B. foundry 
iron are 67s. 6d. per ton delivered Middlesbrough, 
69s. 6d. delivered North-East Coast, 67s. 3d. delivered 
Falkirk and 70s. 3d. delivered Glasgow. — Half-a- 
crown per ton extra is charged for No. 1 foundry 
and Is. discount is allowed on No. 4 foundry and 
No. 4 forge. 

Although export business in East Coast hematite 
is very limited, there is a steady and satisfactory 
home demand. <A moderate volume of new business 
has been done on the basis of 69s. per ton for No. |} 
East Coast hematite delivered in the Middlesbrough 
area. Fixed prices for No. 1 hematite in other pre- 
scribed zones are:—North-East Coast. 71s. per ton, 
Scotland 75s., Lancashire 76s., Yorkshire 75s. to 
78s. and Birmingham 79s. per ton. 

LANCASHIRE.— Although conditions are still dull 
in the textile-machinery industry, generally speaking 
the foundry-iron market in this area is developing 
on satisfactory lines. Activity is gradually expand- 
ing at the light-castings foundries, and the heavy- 
electrical-engineering and machine-tool sections have 
plenty of work in hand. The general price position 
continues steady, with Staffordshire, Derbyshire and 
Lancashire brands of No. 3 foundry iron equal to 
Derbyshire, all quoted for delivery to works in the 
Lancashire zone on the basis of 74s. per ton, with 
Northamptonshire iron at 72s. 6d., Scottish foundry 
at up to 82s. 6d., East Coast hematite at from 75s. 
to 76s., and West Coast material at about 78s. 6d. 

MIDLANDS.— The aggregate demand for foundry 
iron in this area is not such as to justify an expan 
sion of output, but at the same time it shows no 
signs of falling away. Some of the largest firms in 
the light-castings trade are still short of work. 
but this is compensated for, to some extent, by the 
expanding demand for iron from many of the general 
engineering and jobbing foundries. The Midland 
brands of common iron are controlled in price and 
the figures delivered Birmingham and Black Country 
stations remain at 67s. 6d. per ton for No. 3 
Northants and 71s. per ton for Staffordshire, Lin- 
colnshire and Derbyshire No. 3, with 5s. below 
these rates for forge iron. For large consumers of 
foundry iron there is a graduated rebate in opera- 
tion. The figures for low-phosphorus, including 
Scottish, pig-iron are from 85s. to 87s. 6d. Medium- 
phosphorus iron is at 72s. to 80s., and refined iron 
from £5 7s. 6d. up to £6 10s. per ton delivered 
South Staffordshire area. With regard to hematite 
pig-iron, prices are without any change and are very 
firm; West Coast is controlled at 84s. 6d. per ton 
and East Coast at 78s., for No. 3, and Welsh hema- 
tite is quoted at about the latter figure. 


SCOTLAND.—The steelworks are still using con- 
siderable tonnages of both hematite and_ basic. 
Scottish foundry iron, however, is not going into 
consumption to the same extent. There are still 
12 furnaces operating here, six on foundry, four on 
hematite and two on basic. Indian basic continues 
to arrive regularly. The volume of business pass- 


demand for 


ing with the light-castings foundries in Falkirk is 
somewhat diminished, but there is still considerable 
activity amongst these firms and the outlook is 
hopeful. There is no change in the prices of No. 3, 
Cleveland, viz., 67s. 3d. f.o.t. Falkirk and 70s. 3d. 
f.o.t. Glasgow. 


Other English foundry iron is 


Coke 


quoted ati ls. 3d. per ton below these figures. The 
malleable works still find conditions unsatisfactory. 

The large majority of foundry-coke consumers con- 
tracted for six months’ supplies either in September 
or December last year, and in most cases they will 
not be placing further contracts until June. At the 
present time there seems little possibility of an 
alteration in prices. Current quotations for delivery 
in the South Staffordshire area are as follow :—Best 
Durham coke, 36s. to 40s.: Welsh coke. 35s. to 45s.. 
according to quality; Scottish low-ash coke, 40s. to 
tls. per ton. 


Steel 


Business has become somewhat quiet of late. but 
the underlying conditions are sound and there is no 
oss of confidence, states the official report of the 
London Iron and Steel Exchange. In the market 
for semi-finished steel the active conditions noted 
recently have been maintained. The producing 
works are well occupied and consumers are taking 
good deliveries. Some buying of Continental 
material has been reported, but owing to the possi- 
bility of increased duties users have been chary of 
committing themselves. Rather irregular conditions 
have developed in the finished-steel market, but. on 
the whole, the position is not unsatisfactory, as the 
manufacturers are carrying good order-books, and 
there is a fair volume of inquiry. Export business 
improves only slowly, largely because of the diffi- 
culties imposed upon this trade by restrictions in 
foreign markets. 


Scrap 


The demand for scrap iron shows no sign of 
falling off. In the Cleveland area, machinery cast- 
iron scrap is in keen demand at 54s. to 55s.. and 
there is also a ready sale for heavy foundry metal 
at upwards of 58s., delivered works. <A_ steady 
demand is reported in the Midlands. where heavy 
machinery metal broken into cupola sizes is offered 
at 55s. to 56s.. good heavy pipe and plate scrap at 
50s. and clean light metal at 47s. 6d. In Scotland. 
inachinery cast-iron scrap is at 55s. to 57s. 6d., 
with ordinary cast iron at 52s. 6d., delivered. South 
Wales remains relatively the weakest market, good 
cast-iron machinery scrap. in foundry sizes. being 
offered at 52s. 6d. upwards, whilst heavy cast-iron 
scrap is quoted at 50s. to 51s. 6d. per ton. 


Metals 


Copper.—A feeling of hesitation has been notice- 
able in the copper market this week. which is not 
surprising in view of the importance of the outcome 
of discussions now proceeding in New York between 
the various producers, with regard to regulating 
world output. It is helieved that. so far, the con- 
ference is proceeding on satisfactory lines, but. 
in the absence of any official communiqué. it is 
impossible to say anything further. 

Messrs. Rudolf Wolff & Company report that 
‘* the irregular movements in sterling exchange on 
New York and the fluctuating reports in the U.S.A. 
with regard to the general industrial and economic 
position have somewhat disturhed confidence. and 
the market has from time to time been subjected 
to some fairly substantial liquidation by disappointed 
holders. Inquiry from consumers has slackened a 
little. in this country and abroad.” 

Daily quotations : 

Cash.—Thursday. £27 8s. 9d. to €27 lls. 3d.: 
Friday. £28 Is. 3d. to €28 2s. 6d Monday. £28 to 
£28 Is. 2d.: Tuesday, €27 18s. 9d. to £28: Wednes 
day. £28 to £28 1s. 3d. 

Three Months. — Thursdav. to 
£27 17s. 6d.: Friday. £28 6s. 3d. to £28 8s. 9d.: 
Monday, £28 7s. 6d. to €28 8s. 9d.; Tuesday. 
£28 6s. 3d. to £28 7s. Gd.: Wednesday. £28 7s. 6d 
to £28 8s. 9d } 

Tin.—The great virtue of the international tin- 
control scheme is supposed to be its ability to main- 
tain a stable price level. In this respect it has 
let its supporters down badly during the past two 
or three weeks. when prices fluctuated as they had 
not done for many months. The partial recovery 
achieved last week was soon lost last Friday and a 
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further slump took place this week. In part. this 
was of course due to the International ‘Tin Com- 
mittee’s decision last Thursday to increase the quota 
by 5 per cent. to 45 per cent. of the standard rate 


during the second quarter of 1935. Criticism o} ihe 
scheme must also be tempered by the fact that it 
has been subjected to heavy attacks lately, that it 
has had to face the opposition of the metal brokers, 


and that the recent fluctuations in price led to the 
formation of private pools which now make jt 
doubly difficult to arrive at stability again. 

Market fluctuations : 

Cash.—Thursday, £220 10s. to £221; Friday. 
£215 10s. to £216; Monday, €212 10s. to £213: 
Tuesday, £208 to £208 10s.; Wednesday, £210 15s. 
to £211. 

Three Months. Thursday, £215 10s. to £216: 
Friday, £710 15s. to £211: Monday, £208 10s. to 
€208 15s.; Tuesday, £204 10s. to £204 15s. ; Wednes- 
dav. £207 10s. to £207 15s. 

Spelter.—The price of this metal pursues a fairly 
even course, market conditions showing little change, 
The only likely disturbing influence to be seen in 
the near future is the possibility of the import duty 
on foreign zinc being revised. in view of its unfor- 
tunate effect on prices. The Import Duties Advisory 
Committee is believed to be still deliberating the 
matter. 

Official quotations : 

Ordinary.—Thursday, £11 13s. 9d.; 
£11 16s. 3d.; Monday, £12 Is. 3d.; 
£11 18s. 9d.; Wednesday, £12 1s. 3d. 

Lead.—There has been a good demand for this 
metal, both in this country and on the Continent. 
and prices have shown a firmer tendency. 

Day-to-day prices : 

Soft Fore ign (Prompt ).—Thursday, £10 10s.: 
Friday. £10 11s. 3d.: Monday, £10 17s. 6d.; Tues- 
day. £10 13s. 94.:; Wednesday. £11. 


Friday, 


Tuesday, 


The Coreless Induction Furnace 
in the United States 


The coreless induction furnace been 
rapidly adopted in the United States, as in 
other countries, and, according to Epwin F. 
Cone in ‘ Steel,’’ there are at present 94 core- 
less induction furnaces in operation in the 
United States, 42 in the iron and steel industry, 
36 in the metal-working trades and 12 in vari- 
ous other industries. The total capacity of these 
furnaces is approximately 36,800 kg., with a 
total power consumption of about 11,000 kw. 
In addition to these purely industrial furnaces, 
those installed at research and university labora- 
tories account for a further 3,600 kw. 

The capacity of the 94 industrial furnaces 
varies between wide limits, from 8 to 3,600 kg. 
According to a statistical summary prepared by 
the author, there are two furnaces, each of a 
capacity of 3,600 kg., one each of 1,930 and 
1,350 kg., six of 900 kg., 15 of 450 kg., one of 
430 kg., 22 of 295 kg., 13 of 272 kg., three of 
227 kg., two of 204 kg., one of 181 kg., six of 
136 kg., two of 102 kg., one of 90 kg., four of 
67 kg., ten of 45 kg., three of 22 kg., and one 
of 8 kg. All the furnaces with capacities from 
270 to 300 kg. are used for melting in non- 
ferrous practice, while all those of 900 kg. and 
above and most of the smaller ones are employed 
for melting steels. In comparison to the total 
of 12,000 kw. of the United States furnaces, the 
author estimates that the total consumption of 
furnaces in other countries, including the 4- and 
5-ton Swedish furnaces, is about 30,000 kw. 


Swedish Laboratory to Study Corrosion 

‘‘From the practical point of view rust is a 
disease which every year causes material losses which 
can be reckoned in scores of millions of pounds.” 
states Prof. Palmaar, director of the newly-estab- 
lished Corrosion Laboratory of the Nobel Institute 
at Stockholm. Every possible form of rust is 
studied at the laboratory from cannon brought up 
from sunken ships to an old Viking sword. The 
cannon which lay in the Baltic from 1717 to 1923 
has been described by the professor as showing the 
finest example of rust obtainable. the laver of rust 
being fully 1 em. thick. : 


: 
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COPPER 

s. Gd. 
Standard cash i 22 8 
Three months 27 6 
Electrolytic of © 
Wire bars .. #1 


Ingot bars .. 

H.C. wire rods 5 

Off. av. cash, Febru uary .. 27 4 It 
Do., 3 mths., February 27 9 72 
Do., Sttlmnt., February 27 4 0 
Do., Electro, February j 
Do., B.S., February .. 30 0 0 
Do., wire bars, February 30 12 14 


Solid drawn tubes 94d 

BRASS 

Solid drawn tubes 83d. 


Brazed tubes 
Rods, drawn Sd. 
Rods, extd. or 
Sheets to 10 w.g. 
Rolled metal A 
Yellow metal rods 

Do. 4 x 4 Squares 


Do. 4 x 3 Sheets odd. 
TIN 
Standard cash 210: 15 
Three months .« 267 10 © 
Straits 213 10 
Australian (nom. ). as — 
Eastern 216 17 6 
Banca 24 3B 0 
Off. av. cash, February 
Do., 3 mths., February 223 15 7} 
Do.. Sttlmt., February.. 227 11 9 


SPELTER 


Ordinary .. ic 
Remelted .. BO” 


English 231 3 
Zinc dust .. « &® 
Off. aver., February is 


Aver. spot, February .. 1116 43 


LEAD 


Soft foreign ppt. .. 
Empire (nom.) 

Off. average, February 6 
Average spot, February .. 10 4 33 


ALUMINIUM 


£100 to £105 
1/1 to 1,9 |b. 
1/2 to 2/9 lb. 


ZINC SHEETS, &c. 
Zinc sheets, English 2110 O 
Do., V.M. ex-whse. 2 


Ingots 
Wire 
Sheet and foil 


Rods 2 0 0 
ANTIMONY 
English .. 82 0 Oto 83 O O 
Chinese, ex-whse., .. 26 0 
QUICKSILVER 
Quicksilver ll 7 6toll 17 6 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 


25%, 817 6 
45/50% 1215 0 
75% 1717 6 


Ferro- vanadium— 
35/50 .. ..  .. 12/ 
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RAW MATERIALS—PRICE LIST 
(Wednesday, March 20, 1935) 


Ferro-moly bdenum— 
70/75% carbon-free 
Ferro-titanium— 
23, 25% carbon-free 
Ferro-phosphorus, 20 25° 
Ferro- tungsten— 


4/6 Ib. Mo. 


9d. Ib. 
£15 15 


80 85° 3/- lb. 
Tungste n metal powde r-— 

98 99% 3.3 Ib. 
Ferro-chrome— 

2/4% car. 31 10 

4 /6% car. 2115 0 

6/8% car. 2110 O 

8/10% car. 2251 
Ferro-chrome— 

Max. 2% car. is -. 34 0 0 

Max. 0.70% car. .. .. 37 5 O 

70%, carbon-free : 93d. lb. 
Nickel—99.5/100% £200 to £205 
nickel shot . £184 O 


Ferro-cobalt, 98/99% to 5/6 Ib. 
Metallic chromium— 
96 /98% 
Ferro-manganese (net )— 
76/80% loose £10 15 Oto£ll 5 O 
packed £11 15 Oto£l12 5 O 
76 80° export (nom.) £9 15 O 
Metallic manganese— 
94 carbon-free 1/3 Ib. 
Per ton unless otherwise stated. 


to 


5 lb. 


HIGH-SPEED TOOL STEEL 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 

Per Ib. net, d/d buyers’ works. 
Extras— 

Rounds and es 3 in. 


and over 4d. lb. 
Rounds and squares, under 

3 in. to } in. 3d. Ib. 
Do., under } in. to 5% in. 1/-Ib. 
Flats, $in. x }in. to under 

Do., under fin. x fin. .. 1/-Ib. 
Bevels of sizes 

and sections 6d. Ib. 


Bars cut to length, 109 b ‘extra. 


SCRAP 
South Wales— 26. 
Heavy steel 215 0 
Bundled shrngs. 276 
Mixed iron and 
steel 210 Oto211 6 
Heavy castiron 210 Oto2 11 6 
Good machinery 212 6to2 15 
Cleveland— 
Heavy steel 211 6to2 12 6 
Steel turnings 115 0 
Cast-iron borings .. 1 5 0 
Heavy castiron .. 
Heavy machinery 2 14 O0to2 15 0 
Midlands 
Light cast-iron 
scrap 27 6 
Heavy, wrought 
iron 3 0 0 
Steel turnings, f.o.r. a 114 0 
Scotland— 
Heavy steel 210 0 
Ordinary cast iron wan 
Engineers’ turnings 20 0 
Cast-iron borings 1 17 6 tol 18 6 
Wr ght-iron piling 2 12 6to2 15 
Heavy machinery 2 15 Oto2 17 6 


London—Merchants’ buying prices, 
delivered yard. 
Copper (clean) 


Brass 0 0 
Lead (less usual draft) 15 0 
Tea lead 0 0 
Zine 


New aluminium cuttings. - 
Braziery copper 
Gunmetal 

Hollow pewter 
Shaped black pewter 


Orho bo 


PIG-IRON 

N.E. Coast (d d Tees-side area)— 
Foundry No. 1 70/- 
Foundry No. 3 or 67,6 
at Falkirk oie 67/3 
» at Glasgow on 70/3 
Foundry No.4... 66/6 
Forge No. 4 66 6 
Hematite No.1... 69 - 
Hematite M/Nos. .. - 68 6 

N.W. Coast— 

Hem. M Nos. d/d Glas. 72/6 
» d/dBirm. .. 84/6 
Malleable iron d/d Birm. 115/- 


Midlands (d/d Birmingham dist.)— 


Staffs No. 4 forge .. me 67 /- 
» No.3 fdry. .. 71/- 
Northants forge .. ng 63/6 
fdry. No.3 .. 67/6 
fdry. No. 1 70/6 
Derbyshire forge .. 67 /- 
fdry. No.3 .. 71/- 
fdry. No.1 .. 74/- 
Scotland— 
Foundry No. 1, f.o.t. - 72/6 
No. 3, f.o.t. 70 /- 
Hem. M Nos. d/d. 71/- 


Sheffield (d,d district )— 


Derby forge 64,6 
» fdry. No. 68/6 
Lines forge re 64/6 
fdry. No.3 .. ie 68/6 

E.C. hematite 81/6 
W.C. hematite 83/6 


Lancashire (d/d eq. Man.)— 


Derby fdry. No. 3 ois 74/- 
Staffs fdry. No.3 .. ais 74/- 
Northants fdry. No.3... 72/6 
Cleveland fdry. No.3... 74 /- 
Dalzell, No. 3 (special) 102/6 to 105/- 
Glengarnock, No. 3 82/6 
Clyde, No. 3 82/6 
Monkland, No.3 .. 826 
Summerlee, No. 3 re 82/6 
Eglinton, No.3... 82,6 
Gartsherrie, No. 3 ma 82/6 
Shotts, No. 82/6 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 


[ron— & £ a 
Bars (cr.) 912 6to915 O 


Nut and bolt iron7 10 0 to 8 0 
Hoops -10 10 Oand up. 
Marked bars (Staffs) f.o.t. 12 0 0 
Gas strip 10 10 0 and up. 
Bolts and nuts, ? in. x 4 in. 


14 2 6 and up. 
Steel— 

Plates, ship, ete. 8 15 Oto8 17 6 
Boiler plts. 9 5 Oto9 7 6 
Angles 8 7 6 
Tees 9 7 6 
Joists 81% 

Rounds and squares, 3 in. 
to S$in. .. 9 7 6 

Zounds under 3 in. to 3 in. 
(Untested) 812 0 
Flats—8 in. wide and over 812 6 
under 8 in. and overS5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 Otol2 10 0 
Hoops (Staffs) 9 7 0 


Black sheets, 24g. (4-t. lots) 10 10 0 
Galv. cor.shts. ( , ) 13 0 0 


Galv. flat shts. © 
Galv. fencing wire, 8g. plain 14 10 0 
Billets, soft -- 510 Oandup. 
Billets, hard 617 6to 7 2 6 
Sheet bars .. 56 0 Oto 5 7 6 
Tin bars... 5 2 6to 5 7 6 
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PHOSPHOR BRONZE 


Per Ib. basis, 


Sheet to 10 w.g. 10d. 
Wire 124, 
Castings .. 103d, 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CLIFFoRD & Sox, 


NICKEL SILVER, &c. 


Per |b. 
Ingots for raising 7d. te 1/1 
Rolled— 
To 9 in. wide l/l tol/7 
To 12 in. wide .. 1/1} to 1/7} 
To 15 in. wide .. 1/1} to 1/74 
To 18 in. wide 1/2 to1/8 
To 21 in. wide .. 1/2} to 1/8} 
To 25 in. wide 13 to1/9 


Ingots for spoons and forks 
Ingots rolled to spoon size 
Wire round— 
to 10g. 1/44 to 111} 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/33 upwards. 


AMERICAN IRON AND STEEL 


At Pittsburgh unless otherwise stated. 


7d. to 1 34 
10d. to 1 63 


Dols, 
No. 2 foundry, Phila. ., 20.26 
No. 2 foundry, Valley .. 
No. 2 Birm. 
Basic, Valley .. .. 18.00 
Bessemer 20.76 
Malleable, V. alley .. 18.50 
Grey forge, Valley wi .. 18.00 
Ferro-mang. 80%, seaboard .. 85.00 
O.-h. rails, h’y, at mill .. 36.37} 
Sheet bars .. 28.00 
Wire rods .. 38.00 

Cents. 
80 


[ron bars, Chicago 
Steel bars ; 

Tank plates 

Beams, etc. 

Skelp, grooved steel 
Steel hoops 

Sheets, black, No. 2 
Sheets, galv.. No. 
Wire nails 

Plain wire 
Barbed wire, galv. se 
Tinplates, 100-Ib, box . 


COKE ovens) 

to 30,- 
19/- to 20,/- 
19/- to 22/- 
16/6 to 


Welsh foundry 

furnace 
Durham foundry 
furnace 


TINPLATES 


f.o.b. Bristol Channel ports. 
1.C. cokes 20x 14 per box 18/2 to 19/2 


28 x 20 se 36/4 to 38/4 

20 x 10 26, to 26/3 

s 18} x 14 18/6 to 18)9 
C.W. 20 « 14 15,6 to 16/6 
28 x 20 33,/- to 33/6 

20 <4 23 to 24/- 

183 x 16 to 17/- 


SWEDISH CHARCOAL IRON & STEEL 
Pig-iron £6 0 Oto £7 V0 0 
Bars-hammered, 

basis £16 O 
Bars and nail- 

rods, rolled, 


0 to £16 10 OU 


basis £15 15 Oto £16 OU 
Blooms £10 O Oto £12 O 


Keg steel to £31 0 
Faggot steel £18 0 0 to £23 0 
Bars and rods 
dead soft, st] £10 0 Oto £12 0 0 
All per English ton, f.o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.) 
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DAILY FLUCTUATIONS . Standard Tin (cash) Spelter (ordinary) Zinc Sheets (English) 
Standard Copper (cash) £ d. £ os. d. 
£ s. d. Mar. 14 .. 22010 0 ine. 30/- Mar. 14 .. 1113 9 ine. 1/3 Mar. 14 .. 2110 O No change 
\ 9 
Mar. 14 .. 27 8 9dec. 5 /~ » .. 21510 0 dec. 100/- » .. 3 26 » « 
.. 28 1 Bine. 12/6 » 18 ..21210 0 , 60/- 5/- , 2110 0 
10d. 20 38 0 O ine. 13 1015) O ine 0 1 1 3 ine 6 11 
on Electrolytic Copper Tin (English ingots) Spelter (Electro, 99.9 per cent.) Lead (English) 
Mar. 14 .. 3010 Odec.  10/- Mar. 14 .. 22015 Oine.  25/- Mar. 14 14 ine. 13 Mar. 14 12 10 0 No change 
.. 31 0 O ine. 10/- 215 15 dee. 100/- 39 1210 0 ,, 
» @ 90 » .. 1410 dec. 3/9 19 12 15 © dee. 5 
20 .. 2100 .,, » 20 .. 211 Oine. 55/- » 20 .. 1412 6 ine. 2/6 » 20 13. 0 ine. 
ED 
imports and Exports of Pig-Iron, Iron and Steel Castings, etc., in February and the two months, 1935, compared with a year ago. 
com February. | Two months. February. Two months. 
1934. | 1935. | 1935. 1934. | 1935. 1934. 1935. 
l 4 Tons. Tons. Tons. | Tons. £ | £ £ £ 
Imports. | 
Pig-iron—from British India .. éal 7,192 7,448 | 17,204 12,515 19,709 21,605 47,035 36,551 
Foreign Countries .. os oof 1,199 329 3,348 2,690 6,984 2,010 19,759 16,690 
| | 
Total .. 8,391 7,777 | 20,552 | 15,205 | 26,693 23,615 | 66,794 33,241 
Castings and forgings .. 78 184 | 240 | 452 2,861 6,817 | 7,432 13,951 
| Cast pipes and fittings 155 60 | 261 119 9,006 2,858 13,433 
toves, grates, etc. 5 59 5,495 6,46 | 1,917 2,637 
Baths .. 596 507 | 1,303 953 14,038 14,563 31,145 27,097 
Hollow-ware, all kinds 168 | 75 439 337 8,835 11,161 | 22,575 21,330 
EL — 
tated. Exports. | | 
Dols. Pig-iron, forge .. 93 114} 124 209 396 483 503 872 
20.26 foundr 4,048 7,279 8,903 13,531 14,598 23,722 31,960 45,399 
20.26 ” } | 
18.50 acid .. 2,403 1,773 5,767 6,651 7,690 | 5,587 18,026 | 21,134 
14.50 basic .. 20 203 565 203 73 599 | 1,820 599 
18.00 
20.76 Total .. 6,564 9,369 15,359 20,594 22,757 30,391 | 52,309 | 68,004 
| 
18.50 
18.00 Castings and forgings .. bei oat Sie ‘ | 293 297 603 741 11,298 11,424 | 23,668 | 28,027 
36.37 over 6 In. ool 2,052 3,12 0,236 27,200 | 3,04 
27 Stoves, grates, etc. aie 630 626 1,377 1,423 31,811 30,905 | 70,410 69,243 
8-00 Sanitary cisterns 186 | 285 484 601 5,303 7,943 16,463 
38.00 Bedsteads, inc. tubes therefor. . 391 | 357 1,017 698 14,658 | 13,077 33,789 25,860 
Cents. Cast hollow-ware 222 306 539 609 8.447 10,777 21,490 22,797 
1.80 
1.80 
1.80 
1.70 
2.10 : = 
2.40 EE = 
3.10 TN’ WINcCHEsTERHOusE. OLD BROAD AC | 
230 SORANGE LONDON,E C2. Phones- SGARNET 
3.00 | = ‘ALKALIZE STOCK, LONDON’ LONDON WALL 7955 (5 LINES) = 
25 
20/- COPY aIGHNT 
SORANGE = | 
» 19/2 
» 26/3 
» 16/6 
Fortners J bray Buchanan Stewart Barry R Russell Walker = 
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FOUNDRY TRADE JOURNAL 


Marc# 21, 1935 


Notice 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 


(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


YOREMAKER wants job as Working Fore- 
‘ man or Chargehand. Iron and Ali. Oil- 
sand jackets and jobbing. Previous firms, 


Kent's. Luton; Rodney, Deptford.—35, The 
Drive, Feltham. 

NOREMAN BRASS-MOULDER SEEKS 

CHANGE: 40 years’ experience, 20 years 

in control. All classes of engineering work. 


Strict disciplinarian.—Box 208. Offices of THe 
Founpry Trape Journar, 49. Wellington 
Street. Strand, London, W.C.2. 


PECIALLOID LTD... FRIERN PARK. 
TALLY HO CORNER. LONDON, N.12. 

has a vacancy for a Night Foreman in their 
Aluminium Piston Foundry. First class men 
with extensive knowledge of Wire Alloy 
other Aluminium Alloy are invited to write for 
appointment, giving full details of experience. 


and 


(CHEMIST required for analytical work in 
connection with grey-iron foundry ; prefer- 
ence given to man with thorough knowledge of 
foundry practice and experience of vitreous 
enamelling.—Apply, giving age and full par- 
ticulars of experience, to Box 204. Offices of 
Tue Founpry Trape Journar, 49. Wellington 
Street. Strand. London. W.C.2. 
EMPLOYMENT REGISTER. 
Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry Trape Jovrnat. 


Correspondence should be addressed to the 
(reneral Secretary, Institute of British Foundry- 
men, St. John Street Chambers, De ansgate. 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


TEEL-FOUNDRY Foreman requires _posi- 
tion. Experience in alloy-steel castings. 
Heavy shipping, valve, locomotive and general 


engineering. Estimate all foundry operations. 
(258) 


JRONFOUNDRY Foreman seeks re-engage- 

ment. Thoroughly experienced in light 
castings on most up-to-date plant. including 
mechanisation. Sound technical training ; would 
take full charge or any situation offering 
prospects. (259) 


TENDER 


COVENTRY LOCAL EDUCATION 
AUTHORITY. 


NEW TECHNICAL COLLEGE. 
jag ee are invited for the supply of 
Machinery, Tools, Apparatus and Equip- 
ment as under : 
No. (5).—Chemistry Department. including 
Biology and Metallurgy Sections. 
No. (6).—Electrical and Physics Department. 
No. (7).—Mechanical Engineering. including 
Foundry and Woodworking. 
No. (7).—Bakery Section. 
The appropriate Tender Forms will be for- 
warded on application to the undersigned. 
The Committee do not undertake to accept 
the iowest or any Tender and reserve to them- 
selves the right to accept any portion of a 
Tender submitted. 
Tenders must be received not later than noon 
on April 18, 1935. 
FRANK H. HARROD. 
Director of Education. 


Council House. 
Coventry. 


MACHINERY 


MACHINERY—Continued. 


QWWANTED, one Secondhand 10-in. dia. Ram 
Plain Jolt Moulding Machine (Mumford 
type preferred); must be in first-class condition. 
—Price and particulars to Box 206, Offices of 
Tue Founpry Trape Journat, 49, Wellington 
Street. Strand. London. W.C.2. 


TABD Hand-squeeze, Turn-over Moulding 
Machine, Type M.R.1, practically new, 
suitable to take boxes up to 16 in. square. 
Price £25.—Box 202. Offices of THr FounpDRY 
Trape Jocrnac. 49, Wellington Street, Strand, 
London. W.C.2. 


NE 3-ft. 0-in. Cupola for Sale, with drop- 

bottom, wind-belt and blower; in good 
condition. Cheap.—A. Hammonp, 14. Australia 
toad. Slough. 


NOR Sale. 6-ton Overhead Hand Travelling 
Crane. span 37 it. ; £30.—Apply, E. H1np, 
Imper rial Works, South Bank-on-Tees. 
NEW ‘Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladies, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


PNEUMATIC MOULDING MACHINES 


406 Osborn Jolt Rollover. 

78-in. x 48-in. Britannia Jolt Rollover. 
58-in. x 52-in. Macdonald Jolt Rollover. 
36-in. 


x 24-in. Macdonald Jolt Rollover. 
24-in. x 16-in. Macdonald Jolt Rollover. 
36-in. x 18-in. Tabor Jolt Rollover (Portable). 
48-in. x 24-in. Tabor Jolt Rollover (Portable). 


18-44 Type Nicholls Jolt Squeezer. 

Several Small Jolt Pinlift Machines. 

Several Plain Jolt Machines (all sizes). 
Several Small Power Squeezers (Split Pattern). 


above are in stock. 


| are tested and guaranteed. 

would be sent on approval. 
‘are offered on deferred payment 
system if desired. 


can be seen at work. 
I am willing to accept other plant in exchange. 


ALEX. HAMMOND, 
14, Australia Road, SLOUGH 


SANDBLAST PLANTS 


Room Plants, sizes 12 ft. x 12 ft., 12 ft. x 
9 ft. and 6 ft. x 6 ft., made up in cast-iron 
sections. 

Barrel Plants, 30 in. dia. x 36 in. long and 
30 in. dia. x 18 in. long rotary barrels. 

Cabinet Plants, in sizes 4 ft. x 4 ft. x 4 ft., 
36-in. dia. and 30-in. dia. operators’ cabinets. 

Most of the above by Tilghman and complete 
with Air Compressors. 


HAND MOULDING 
MACHINES 


By Adaptable, Pridmore, Darling & Sellars, 
etc.; Squeezers by Utard (unused), Samuelson 
and Britannia, also Farwell Universal Type. 

Ladles, Grinding Machines, Exhaust Fans, 
Blowers, Air Compressors and 500 Electric 
Motors and Dynamos. 


S.C. BILSBY, A.M.1.C.E., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
*Phone: Broadwell 1359. 


THOS W. WARD LTD. 
62” cen. S.S. and Se. LATHE (Lang), on 
6 0” bed; 13” dia. hollow spindle; admit 
2 6” between cens.: 16” dia. chuck. 
Direct- coupled MOTOR GENERATOR (Sie- 
mens), 6 h.p.. 200 volts A.C.; 3.7-kw., 220-volt 
D.C. Generator: combined bed. 
LANCS BOILER, 24 x 7 6”, 150 lbs. w.p. 
Write for Albton’’ Catalogue. 
Grams : ‘“‘ Forward.” "Phone : 23001 (10 lines). 


ALBION WORKS, SHEFFIELD. 


( NE Morgan 5-cwt. capacity Oil-fired C.A. 

Type latest-pattern Tilting Furnace. One 
Morgan Type P.3 150/200-lb. capacity Lift-out 
Furnace. oil-fired, latest type, new last year. 
complete with blower. Cheap.—ALex. Ham 
MOND. 14. Australia Road, Slough. 


Fer Sale. Jackman No. 4 Cupola, rated 

capacity 6/7 tons; in good condition ; £75 
—Apply. E. Hinp. Imperial Works, South 
Bank-on-Tees. 


MISCELLANEOUS 


VOUNDRY SUPPLIES.—Our two lines, 
Wax Core Vents and Tron Cement. 
Highest qualities, lowest prices ; quick despatch. 
OLSEN. Limirep, Cogan Street, Hull. 


PATTERNS. solicited ; quotations 
by return; shop equipped with modern 
machinery; quick delivery.—CLeGHoRN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. “Phone 264. 


VEYLON PLU MBAGO, Importers and 
Stockists.—Free samples and quotations 


from Propvetrs, Limrrep, Wharton 
Works. Winsford. 


*Phone: 287 SLOUGH 


MOULDING MACHINES 


406 OSBORN jolt rollover. 
18” x 36” TABOR rollover shockless (portable). 
40” x 30” TABOR rollover shockless. 
TWO BRITANNIA No. | jolters. 
HAND Machines taken in part payment for 
above or exchanged. 
EXTENDED PAYMENTS ARRANGED. 


SANDBLAST PLANTS 


12’ x 9’ Tilghman sandblast room, built of cast 
iron plates, — with 400 cu. ft. Tilghman air 
compressor and all accessories. 

T.B. 4 Tilghman — barrel plant, complete. 
Size of barrel 60” x 40 

T.B. | Tilghman sandblast barrel. 

Small Tilghman rotary table sandblast. 

BUY FROM ME AND SAVE: MONEY! 
Avex. HAMMOND, Mechiner» 
14, AUSTRALIA ROAD, SLOUGH 


GANISTER 


Purchase your supplies from 
actual Producers with over 
- 50 years’ reputation ~~ 


Scientifically treated, specially ground 
Ganister for Cupolas, Iron & Steel 
Works, &c. 


SPECIAL LADLE GANISTER 


TRIAL FREE 
Quotations on application 


The ASTBURY SILICA CO. 
CONGLETON, Cheshire 
Est. 50 Years 


Fou 


—— 


nw 


